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REPORT 

OF  THE 

UNITED  STATES  COMMISSIONER  OF  FISH  AND  FISHERIES 

FOR  TUE 

FISCAL  YEAR  ENDING  JUNE  30,  1893. 


The  report  herewith  presented  covers  the  operations  of  the  Commis- 
sion during  the  fiscal  year  beginning  July  1, 1892,  and  ending  June  30, 
1893.    The  appropriations  made  by  Congress  were  as  follows : 

F'or  current  expenaea : 

Compensation  of  the  Commissioner $5, 000 

Propagation  of  food-fishes 152, 500 

Distribution  of  food-tishes 45,  000 

Maintenance  of  vessels 68, 900 

Inquiry  respecting  food-tishes 15,  000 

Statistical  inquiry 15,000 

Total 301,400 

For  completion  of  fish-cultural  stations: 

Green  Lake  and  Craig  Brook,  Me 8, 000 

St.  Johnsbury,  Vt 10,  000 

Leadville,  Colo 15,000 

North ville,  Mich 3,000 

For  establishment  of  fish-cultural  stations : 

Montana 10, 000 

Texas 10,000 

For  conducting  examinations  relative  to  the  advisability 
of  establishing  fish-cultural  stations: 

Washington 1,000 

Tennessee 1, 000 

South  Dakota,  Iowa,  and  Nebraska 1, 000 

Wyoming 400 

In  accordance  with  law,  a  report  showing  details  of  expenditures 
from  the  forego! ug  appropriations  was  submitted  to  Congress  December 
4, 1893  (Senate  Mis.  Doc.  No.  4,  Fifty-third  Congress,  second  session), 

DIVISION   OF   ADMINISTRATION. 

The  work  of  this  division  has  been  under  the  general  supervision  of 
the  chief  clerk  of  the  Commission,  Mr.  Herbert  A.  Gill.  To  it  are 
assigned  all  matters  connected  with  the  general  personnel  of  the  Com- 
mission, appropriations,  accounts,  x>ublications,  library,  office  of  archi- 
tect and  engineer,  and  other  incidents  of  administration  not  specifically 
chargeable  to  any  of  the  other  divisions. 

PUBLICATIONS. 

In  order  that  the  information  secured  by  the  Commission  nlay  be 
placed  ill  the  hands  of  those  interested  at  as  early  a  date  as  possible, 
it  has  been  the  custom  for  some  years  to  distribute,  in  advance  of  the 
completed  reports  and  bulletins  of  the  Commv^^\o\v^\>wcck\>\Aft\»<i^^^^ 
F.  R.  93- — 1 
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the  different  papers  comprising  these  volumes.    Under  this  system  the 
following  palmers  were  issued  during  the  year: 

Report  of  distribution  of  fish  and  eggs  from  Jaly  1,  1888,  to  Jone  30,  1889.  (Report 
forl888,  pp.  379-394.) 

Notes  on  Entozoa  of  marine  fishes,  with  description  of  new  species,  Part  iii.  (Report 
forl888,  pp.  623-542.) 

The  anatomy  of  ThyaaHOcephalum  crispum  Linton,  a  parasite  of  the  tiger  shark. 
(Report  for  1888,  pp.  543-656.) 

Report  upon  the  participation  of  the  United  States  Fish  Commission  in  the  Centen- 
nial Exposition  helcl  at  Cincinnati,  Ohio,  in  1888,  by  J.  W.  Collins.  (Report  for 
1888,  pp.  869-885.) 

Report  of  the  Commissioner  for  1888,  by  Marshall  McDonald.    (Report  for  1888,  pp. 

I-CXXVIII.) 

Report  on  the  fisheries  of  the  New  England  States,  by  J.  W.  CoUins  and  Hugh  M. 

Smith.     (Bulletin  for  1890,  pp.  73-176.) 
Report  ou  nn  investigation  of  the  fisheries  of  Lake  Ontario,  by  Hugh  M.  Smith. 

(Bulletin  for  1890,  pp.  177-215.) 
A  report  upon  the  fishes  of  Iowa,  based  upon  observations  and  collections  made 

during  1889, 1890,  and  1891,  by  S.  £.  Meek.     (BnUetin  for  1890,  pp.  217-248.) 
Report  of  an  examination  of  the  rivers  of  Kentucky,  with  Ubis  of  the  fishes  obtained, 

by  Albert  J.  Woolman.     (Bulletin  for  1890,  pp.  249-288.) 
Notes  on  the  streams  and  fishes  of  Clinton  County,  Ky.,  with  a  description  of  a  new 

darter,  by  Philip  H.  Kirsch.     (Bulletin  for  1890,  pp.  289-292.) 
A  report  upon  the  rivers  of  central  Florida  tributary  to  the  Gulf  of  Mexico,  with 

lists  of  the  fishes  inhabiting  them,  by  Albert  J.  Woolman.     (Bulletin  for  1890, 

pp.  293-302.) 
An  investigation  of  the  coast  waters  of  South  Carolina  with  reference  to  oyster-cul- 
ture, by  John  D.  Battle.     (Bulletin  for  1890,  pp.  303-330.) 
Report  on  the  salmon  fisheries  of  Alaska,  by  Marshall  McDonald.    (Bulletin  for 

1892,  pp.  1-50.) 
Obsurvatious  on  the  hatching  of  the  yellow  perch,  by  S.  G.  Worth.     (Bulletin  for 

1890,  pp.  331-334.) 
The  physical  and  biological  characteristics  of  the  natural  oyster-grounds  of  South 

Carolina,  by  Bashford  Dean.    (Bulletin  for  1890,  pp.  335-361. ) 
The  present  methods  of  oyster-culture  in  France,  by  Bashford  Dean.     (Bulletin  for 

1890,  pp.  363-388.) 

A  contribution  to  our  knowledge  of  the  morphology  of  lamellibranchiato  mollusks, 
by  James  L.  Kellogg.     (BuUetin  for  1890,  pp.  389-436.; 

Report  on  the  establishment  of  fish-cultural  stotions  in  the  Rocky  Mountain  region 
and  Gulf  States,  consisting  of  (1)  a  reconnaissance  of  the  streams  and  lakes  of 
western  Montana  and  northwestern  Wyoming,  and  (2)  a  report  upon  investiga- 
tions made  in  Texas  in  1891,  by  B.  W.  Evermann.    (Bulletin  for  1891,  pp.  1-90.) 

A  statistical  report  on  the  fisheries  of  the  Gulf  States,  by  J.  W.  Collins  and  Hugh 
M.  Smith.     (Bulletin  for  1891,  pp.  91-184.) 

Description  of  a  new  sucker,  Pantosteus  jordaniy  from  the  Upper  Missouri  Basin,  by 
Barton  W.  Evermann.     (BnUetin  for  1892,  pp.  51-56.) 

Report  on  a  collection  of  fishes  from  the  Albemarle  region  of  North  Carolina,  by 
Hugh  M.  Smith.    (Bulletin  for  1891,  pp.  185-200.) 

Observations  on  the  spawning  habits  of  the  shad,  by  S.  G.  Worth.     (Bulletin  for 

1891,  pp.  201-206 ) 

A  preliminary  report  on  the  aquatic  invertebrate  fauna  of  the  Yellowstone  National 
Park,  Wyoming,  and  of  the  Flathead  region  of  Montana,  by  S.  A.  Forbes.  (Bul- 
letin for  1891,  pp.  207-258.) 

Notes  on  a  collection  of  fishes  from  the  southern  tributaries  of  the  Cumberland  River 
in  Kentucky  and  Tennessee,  by  P.  H.  Kirsch.    (Bulletin  for  1891,  pp.  259-268.) 

Report  ou  the  fisheries  of  the  South  Atlantic  States,  by  Hugh  M.  Smith.  (Bulletin 
for  1891,  pp.  269-367.) 

There  was  also  issaed  the  complete  report  of  the  Gommissioner,  cov- 
ering the  fiscal  years  1889-90  and  1890-91.  (Report  for  1889-91,  pages 
1  to  204,  and  i  to  xi.) 

The  distribution  of  the  publications  of  the  Commission  consisted  of 
2,700  bound  volumes  of  the  Beports  and  Bulletins,  and  about  11,000 
copies  of  the  various  articles  appearing  therein.  These  were  sent 
more  especially  to  libraries,  scientific  institutions,  and  persons  specially 
interested  in  the  subjects  respectively  presented. 
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The  following  papers,  published  at  the  expense  of  the  Museam  of 
Comparative  Zoology  at  Gambridge,  Mass.,  and  covering  reports  of  the 
results  of  the  investigations  carried  on  during  1891  by  the  U.  S.  Fish 
Commission  steamer  A /^a^ross,  Lieut.  Commander  Z.  L.  Tanner,  U.  S.K, 
and  under  the  charge  of  Prof.  Alexander  Agassiz,  off  the  west  coast  of 
Central  America  and  Mexico,  were  published  during  the  year. 

Vorlaufiger  Bericht  Uber  die  erbeuteten  HolotharieDi  by  Hubert  Ludwig.  (Bulletin 
of  the  Museum  of  Comparative  Zoology  at  Harvard  College,  vol.  xxiv,  No.  4.) 

On  a  peculiar  type  of  Arenaceous  Foraminifer  from  the  American  tropical  Pacific, 
Neusina  agaasizij  by  A.  Goes.  (B||Iletin  of  Museum  of  Comparative  Zoology  at 
Harvard  College,  vol.  xxiii,  No.  57) 

SPECIAL  REPORTS. 

On  July  2, 1892,  in  response  to  a  resolution  of  the  United  States  Senate 
for  information  concerning  the  salmon  fisheries  of  Alaska,  a  report  was 
transmitted  to  the  Senate  (Mis.  Doc.  192,  Fifty-second  CoDgress,  first 
session)  discussing  the  origin  and  development  of  the  fisheries,  sta^tis- 
tics  of  the  fisheries,  present  condition'  of  the  fisheries,  methods  and 
apparatus  employed,  the  protective  regulations  of  the  fisheries,  and 
recommendations  as  to  ftirther  legislation  in  reference  thereto.  This 
report  will  also  be  found  in  the  Bulletin  of  the  United  States  Fish  Com- 
mission for  1892. 

LIBRARY. 

The  accessions  to  the  library,  which  were  mainly  by  donation  and  in 
exchange  for  the  publications  of  the  Commission,  embraced  1,064  books, 
of  which  about  one-fourth  related  directly  to  fish  and  fisheries,  and  the 
balance  to  zoology,  natural  history,  and  kiudred  subject's. 

OFFICE  OP  ARCHITECT  AND  ENGINEER. 

While  under  orders  to  make  investigations  of  certain  localities  in 
Montana  ofi'ering  advantages  for  the  location  of  a  fish-cultural  station, 
Mr.  Charles  E.  Gorham,  the  architect  and  engineer  of  the  Commission, 
died  at  Bozeman,  Mont.,  November  13, 1892.  For  the  purpose  of  secur- 
ing a  competent  engineer  to  fill  the  position  thus  made  vacant,  the 
United  States  Civil  Service  Commission  held  a  special  exatnination  for 
applicants,  and  upon  their  certification  Mr.  Hector  von  Bayer  was 
appointed  thereto  on  March  1, 1893. 

The  following  is  Mr.  Von  Bayer's  report,  showing  the  work  of  con- 
struction at  the  difierent  stations  of  the  Commission  during  the  year: 

Green  Lake  Station,  Maine, — The  two  settling  reservoirs  were  finished;  a  number 
of  new  rearing  ponds  were  excavated;  a  brauoh  box  flume  was  laid,  which  taps 
the  main  supply  flume,  for  feeding  the  new  ponds,  and  a  system  of  outdoor  reariug- 
troughs  and  tubs;  new  drains  from  the  ponds  and  troughs  were  laid;  a  number  of 
buoys  were  placed  in  Green  Lake  for  safer  navigation ;  a  now  screen -gate  was  put 
at  the  foot  of  Green  Lake  to  prevent  the  escape  of  fish ;  a  portion  of  the  road  leading 
through  the  grounds  was  graded;  a  brick  cistern  was  built  in  the  superintendent's 
quarters  and  one  in  the  foreman's  quarters ;  minor  repairs  were  made  to  the  superin- 
tendent's cottage,  such  as  strengthening  the  first  floor  by  additional  posts,  strengthen- 
ing the  roof  construction  by  additional  collar-beams,  and  walling  up  the  foundation 
of  the  earth  closet;  Che  siding  and  roof  of  the  ice-house  were  repaired;  the  dam  at 
Mountainey  Pond  was  strengthened  and  leaks  in  the  main  supply  flume  were  stopped. 
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Craig  Brook  Station,  Maine, — Completion  of  stable  and  annex  to  superintendent's 
cottage;  building  of  a  small  settling  reservoir;  deepening  of  ponds;  repairing  hatch- 
ery annex  by  laying  a  floor  in  the  former  woodshed  and  plastering  the  same  for  an 
office  and  food  room ;  building  a  small  smithy  and  annex  to  the  farm  house ;  repairing 
water  conduits  and  flume;  and  some  grading  of  the  grounds. 

Woods  Hole  Station,  Massachueette, — Repairs  to  doors,  windows,  and  blinds  of  main 
building;  grading  along  water  front  of  same;  repairing  flooring  of  coal  wharf ; 
bottoms  of  boat-landing  floats,  woodwork  around  boat  landings  and  small  fish 
basin  renewed ;  and  the  movable  coal  hoist  repaired. 

Fish  Ponds,  Washington,  D,  C. — Repairs  to  ponds  and  embankments,  to  supply  and 
drain  pipes,  hydrants,  grounds,  etc.  The  norH^half  of  the  first  floor  of  the  snper- 
intendent's  cottage  was  strengthened  for  storing  books  thereon. 

Bryan  Point  Station,  Maryland, — Improvements  on  the  grounds;  the  rebuilding  of 
a  lauding;  and  minor  repairs  to  buildings. 

Wytheville  Station,  Virginia, — Repairs  to  ponds ;  laying  additional  supply  pipes 
from  spring  to  ponds,  hatchery,  and  railroad;  new  spawning  beds  prepared;  iK>nd 
walls  and  embankments  repaired ;  blind  ditches  opened ;  and  a  flagstaff  erected. 

Norihville  Station,  Michigan. — The  erection  of  a  dam  with  fishway  across  the  north 
branch  of  the  lionge  River,  2,400  feet. southwest  of  the  hatchery  grounds;  the  con- 
struction of  a  brick  reservoir  on  the  grounds,  and  the  laying  of  an  18-inch  water 
conduit  of  terra  cotta  from  said  dam  to  the  reservoir  on  the  grounds,  capable  of  sup- 
plying 2,000  gallons  of  water  per  minute ;  repairs  to  the  telephone  line  between  the 
hatchery  and  the  railroad  depot;  building  of  new  ponds  and  repairs  to  old  ones; 
laying  new  supply  pipes  from  reservoirs  to  hatchery  and  ponds ;  and  minor  repairs  to 
buildings  and  outfit. 

Duluth  Station,  Minnesota, — Repairs  to  tanks,  flume,  crib  well,  hatchery  flooring, 
and  grounds. 

Neosho  Station,  Missouri, — Building  new  ponds,  new  earth  closet,  and  woodshed; 
minor  repairs  to  buildings,  ponds,  walks  in  grounds,  etc. 

Leadville  Station,  Colorado, — Repairing  the  old  hatchery,  ponds,  and  a  break  in  the 
embankment  of  Lower  Evergreen  Lake ;  building  a  number  of  new  ponds  and  grading 
a  portion  of  the  grounds. 

Baird  Station,  California, — Rebuilding  a  bridge  with  rack  across  the  McCloud  River; 
erecting  a  flagstaff;  repairing  stable,  hatching  and  spawning  houses,  and  current 
wheel,  and  other  minor  items  of  damage  done  by  the  past  floods. 

Fort  Gaston  Station,  California, — A  dam  and  trap  were  built  at  Mill  Creek,  a  tribu- 
tary of  the  Trinity  River,  about  4  miles  distant  from  the  station.  The  auxiliary 
hatching  house  on  Redwood  Creek,  11  miles  southwest  from  Fort  Gaston  Station,  was 
enlarged.    Repairs  were  made  to  ponds,  supply  flume,  and  buildings. 

Clackamas  Station,  Oregon, — A  rack  was  built  across  the  Clackamas  River,  as  well 
as  across  the  Sandy  River,  a  tributary  of  the  Columbia  River,  17  miles  northeast  of 
the  station,  with  a  dam  and  flume  at  the  latter;  a  flagstaff  was  erected,  fish  incloe- 
ures  made,  new  conduits  to  hatchery  laid,  and  grounds  improved. 

FiSHWAY,  POTOMAC  RIVER. 

Congress,  by  act  approved  Aagust  5,  1892,  made  an  additional  ap- 
propriation of  $15,000  to  complete  the  erection  of  a  fishway  at  Great 
Falls,  in  the  Potomac  Eiver,  sections  4, 5,  and  6  having  been  completed 
dnring  the  previous  year.  Plans  and  specifications  for  sections  1,  2, 
and  3  were  prepared,  and  proposals  for  the  construction  were  invited 
by  advertisement.  But  two  bids  were  received,  of  which  the  lower — 
that  of  Isaac  H.  Hathaway,  of  Philadelphia — ^was  accepted,  and  a 
contract  entered  into  with  him  by  the  Chief  of  Engineers,  U.  S.  A.,  on 
November  23, 1892.  Sections  2  and  3  and  a  part  of  the  permanent 
deflecting  dam  were  completed  during  the  year. 
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OFFICE  OF  MECHANICAL  ENGINEER. 

The  following  is  the  report  of  Passed  Assistant  Engineer  I.  S.  K. 
Reeves,  U.  S.  N.,  detailed  by  the  Secretary  of  the  Navy  as  the  mechan- 
ical engineer  of  the  Commission : 

The  steam,  water,  circnlating,  heating,  electric,  and  gas  plants,  together  with  their 
attachments,  pipe  connections,  etc.,  which  are  located  at  the  different  stations,  have 
heen,  as  opportunity  offered,  examined,  overhauled,  and  repaired. 

In  the  machine  shop  at  Central  Station  a  galvanized  iron  pipe  coil  refrigerator  was 
bnilt  and  introduced  for  the  aquaria  at  Central  Station  for  regnlating  the  tempera- 
ture of  the  salt- water  supply.  A  water  motor  of  the  Tuerk  patent  was  purchased,  a 
hard-rubber  pump  fitted  to  the  same,  and  introduced  at  Central  Station,  not  only  to 
save  the  expense  of  $25  per  month  for  gas,  but  also  to  allow  the  necessary  repairs 
to  be  made  to  the  Rider  hot-air  pumping  engine,  which  had  been  in  use  continually, 
night  and  day,  for  the  past  three  years  and  needed  extensive  repairs.  After  the  erec- 
tion of  the  above-mentioned  motor  the  pumping  engine  was  put  in  thorough  repair. 
A  Bishop  &,  Baboock  air  pump  was  purchased  and  counected  to  the  different  aquaria 
at  Central  Station  in  order  to  aerate  the  water.  There  was  also  purchased  hard- 
rubber  piping  for  new  supply  pipe  for  salt-water  circulation  for  the  aquaria. 

Twenty-five  defective  tubes  in  the  boiler  for  the  pulsometers  at  the  fish  ponds 
were  cut  out  and  new  ones  put  in. 

The  steam,  water,  aud  air  circulating  plants,  transporting  tanks,  and  their  attach- 
ments on  cars  Nos.  2  and  3  were  thoroughly  overhauled  and  new  piping  substituted 
whefre  required.  A  duplex  pump  of  the  New  York  Air  Brake  Company  was  placed 
in  car  No.  3,  in  order  to  supply  air  circulation  to  transporting  tanks.  The  iron  pipe 
coil-refrigerator  in  car  No.  3  was  removed,  the  system  remodeled,  and  a  new  galvan- 
ized-iron  coil  put  in.  In  the  spring  a  baggage  car  was  purchased  and  equipped  with 
boiler,  circulating  pump,  feed  pump,  air  pump,  tanks,  and  necessary  attachments  for 
circulating  water  and  air  during  the  transportation  of  fish  to  the  World's  Columbian 
Exposition.  All  boilers,  pumps,  steam-heating  apparatus,  etc.,  on  the  cars  of  the 
Commission  were  thoroughly  overhauled  and  tested. 

The  engines,  pumps,  boilers,  etc.,  of  steamers  Plovei*,  Canvasbticky  Blue  Wingj  Cur- 
leWf  Cygnetf  Shearwater j  and  Petrel  were  overhauled,  repaired,  and  tested ;  and  small 
repairs  were  also  made  to  the  hulls  of  these  steamers  where  required.  The  steamer 
Petrel  was  hauled  out  on  the  railway  and  hull  coppered  below  water  line.  The 
steamer  Blue  W'mg  was  also  hauled  out  on  the  railway  and  a  new  sternpost  put  in. 
The  lead  sleeve  in  the  deadwood  was  found  so  much  worn  that  a  new  brass  sleeve 
was  pat  in.  A  new  smokestack  was  also  fitted  to  the  boiler,  and  new  holding- 
down  bolts  for  engines  were  introduced.  A  new  awniug  frame  of  galvnnizod-iron 
pipe  was  made  for  the  steamer  Curlew^  and  a  new  awning  fitted.  The  steamer 
Shearwater  was  docked  in  Cleveland,  Ohio,  and  hull  and  decks  calked  and  painted; 
the  Jet  condenser  was  removed,  and  a  copper  keel  condenser  connected.  There  were 
also  a  number  of  minor  repairs  made  to  the  hull  and  machinery  of  this  steamer.  A 
pump  in  stock  was  transferred  to  this  steamer,  to  circulate  the  water  for  transporting 
cans. 

The  gravity  water  supply  at  the  Duluth  Station  having  failed  on  several  occasions 
from  drought  and  freezing  np,  it  could  not  be  depended  upon,  and  it  became  necessary 
to  increase  the  pumping  plant  at  that  station ;  this  was  done  by  the  transfer  of  a 
pump  in  stock  at  Battery  Station.  This  was  counected  to  the  wells  on  the  lake 
shore,  which  increased  the  water  supply  at  the  Dulath  Station  about  150  gallons  per 
minute,  giving  a  total  supply  from  the  two  pumps  of  400  gallons  per  minute. 

The  mechanical  and  machine  work  incident  to  the  above-mentioned  repairs, 
alterations,  etc.,  was  almost  entirely  performed  by  the  machinists  and  firemen  of 
the  Commission,  the  machine  work  having  been  done  in  the  differesLt  ^V^is^%  ^1  "O&a 
Commission,  which  are  located  at  the  different  Atatioiia. 
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EXPOSITIONS. 

The  World's  Columbian  Expoaitionj  Chicago. — Capt.  J.  W.  Collins, 
assistant  in  charge  of  the  Division  of  Fisheries,  continued  as  repre- 
sentative of  the  Commission  on  the  Board  of  Management  and  Control 
till  the  latter  part  of  1892,  when  he  resigned  from  the  Commission.  On 
December*29  Dr.  Tarleton  H.  Bean,  assistant  in  charge  of  the  Division 
of  Fish-Culture,  was  appointed  as  his  successor  on  the  Board. 

Columbian  Historical  Exposition,  Madrid,  1892. — The  participation 
of  the  Commission  in  this  Exposition  consisted  in  the  transmission  of 
a  complete  set  of  the  publications  of  the  Commission.  In  recognition 
of  this  exhibit,  the  Board  of  Directors  of  the  Exi)osition  conferred  a 
a  bronze  commemorative  medal,  which  has  been  deposited  in  the  United 
States  National  Museum. 

ADDITIONAL  FISH-CULTURAL  STATIONS. 

Fish-hatchery  at  St.  Johnsbury,  Vt — In  the  previous  rejH)Tt  reference 
was  made  to  the  selection  of  a  site  near  St.  Johnsbury  for  the  fish- 
cultural  station  directed  by  law  to  be  established  in  the  State  of  Ver- 
mont. On  July  21,  1892,  the  necessary  plat  of  the  site  selected  and 
the  deeds  conveying  the  differenc  properties  to  the  United  States 
were  forwarded  to  the  United  States  Attorney-General.  The  following 
December  that  officer  certified  to  the  sufficiency  of  the  deeds  to -vest 
in  the  United  States  valid  titles;  and  in  January,  1893,  the  purchase 
money  was  paid  to  the  respective  owners.  These  payments  were,  to  E. 
audT.  Fairbanks,  $1,070;  Asa  S.Livingston,  $300;  John  Morgan,  $500; 
Calvin  H.  Cushman,  $600 ;  total,  $2,470. 

By  the  act  approved  July  5, 1892,  a  further  appropriation  of  $10,000 
was  made  by  Congress  for  the  completion  of  the  station,  to  include  the 
erection  of  buildings,  the  introduction  of  water  supply,  the  construction 
of  ponds,  and  other  features  in  the  development  of  the  station.  Owing, 
however,  to  the  death  of  the  engineer  of  the  Commission  and  the  delay 
incident  to  the  selection  and  appointment  of  a  successor,  no  actual 
construction  work  was  undertaken  during  the  year. 

Fish-hatchery  in  New  TorJc. — Under  the  authority  given  by  the  act 
approved  March  3, 1891,  for  the  establishment  of  a  flsh-cultural  station 
on  or  near  the  St.  Lawrence  Eiver,  Kew  York,  a  preliminary  investiga- 
tion was  made  of  certain  localities  in  that  State  with  a  view  to  selecting 
a  station  furnishing  the  requirements  as  set  forth  in  the  report  of  the 
Commissioner  for  1889-91,  page  57.  A  site  was  examined  at  Theresa, 
but  no  conclusion  in  regard  to  the  matter  was  reached  at  the  time. 
Derogatory  reports  of  the  water  supply  of  that  place  having  been 
received,  a  further  examination  was  made  the  following  August,  and 
the  result  demonstrated  the  unfitness  of  the  site.  In  view  of  the  ill 
success  that  attended  investigations  looking  toward  the  selection  of  a 
suitable  site  (examinations  having  been  made  at  Waddiugton,  Eedwood, 
Clayton,  St.  Lawrence,  Bichland,  Pulaski,  and  Sand  Bank,  none  of 
which  nearly  reached  the  standard  required),  and  owing  to  the  lateness 
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of  the  season,  it  became  necessary  to  postpone  farther  investigations 
until  another  season. 

Fish-hatchery  at  San  Marcos j  Tex. — In  a  previous  report  reference 
was  made  to  an  investigation  with  a  view  to  establishing  a  fish-cultural 
station  in  the  Oulf  States,  and  to  the  fact  that  San  Marcos,  Tex., 
furnished  a  desirable  site  for  a  station  for  the  propagation  of  fresh- 
water species  of  fishes.  By  act  approved  August  5, 1892,  an  appro- 
priation of  $10,000  was  made  for  the  establishment  of  such  a  station 
in  Texas.  Before  final  decision  upon  the  selection  of  this  site  a 
further  investigation  of  certain  other  localities  was  made. 

In  November,  1803,  an  offer  was  made  by  a  committee  of  citizens  of 
San  Marcos  to  convey  to  the  United  States  a  tract  of  land  in  that 
town,  near  the  head  waters  of  the  river  and  just  below  the  dam  of  the 
San  Marcos  Water  Company;  to  rebuild  and  raise  the  existing  dam 
across  the  river,  so  as  to  provide  a  higher  level  and  thus  permit  of  the 
supply  of  water  to  the  ponds  by  gravity;  to  obtain  the  right  to  enter 
upon  the  property  of  the  San  Marcos  Water  Company  for  the  purpose 
of  laying  the  necessary  pipes  and  to  take  fishes  from  the  lake  for  the 
purposes  of  propagation;  and  to  secure  the  passage  of  certain  city 
ordinances  which  would  allow  of  the  satisfactory  conduct  of  the  station. 
The  consideration  to  be  paid  for  the  tract  was  $4,500,  and  for  the  water 
rights,  dam,  etc.,  $2,500.  In  view  of  all  these  circumstances,  it  was 
decided  to  select  the  San  Marcos  site,  and  the  deed  of  Judge  W.  D. 
Wood  covering  the  tract  of  ground  was  delivered  on  the  2d  of  May, 
1893,  and  that  of  Mr.  Ed.  J.  L.  Oreen  and  the  San  Marcos  Water  Com- 
pany for  water  rights,  etc.,  on  the  24th  of  April,  1893. 

In  accordance  with  the  request  of  this  office  of  the  14th  of  April, 
1893,  the  United  States  attorney  for  the  western  district  of  Texas  was 
directed  to  receive  the  papers  and  examine  the  titles  to  the  property 
and  rights  thereby  conveyed.  Under  date  of  May  25  the  Attorney- 
Gteneral  certified  that  the  deed  to  the  Wood  tract  was  sufficient  to  vest 
in  the  United  States  a  valid  title  to  the  same.  In  regard  to  the  prop- 
erty of  the  San  Marcos  Water  Company  and  Mr.  Green,  it  was  found 
that  the  title  was  affected  by  certain  deeds  of  trust  given  by  the  com- 
pany to  secure  certain  issues  of  bonds,  and  it  became  necessary  to 
arrange  for  releases,  so  far  as  the  rights  conveyed  by  the  deed  to  the 
United  States  were  concerned.  Steps  were  therefore  taken  to  secure 
from  the  trustees,  with  the  consent  of  the  holders  of  the  bonds,  the 
releases  called  for  by  the  Attorney-General.  This,  however,  it  was 
impossible  to  have  done  before  the  close  of  the  year,  and  the  respective 
deeds  were  held  in  escrow  until  the  final  completion  of  all  the  require- 
ments necessary  to  pass  the  property  in  fee  simple  to  the  United  States. 

Fish-hatchery  at  Bozeman^  Mont, — In  the  last  report  of  the  Commis- 
sioner attention  was  called  to  the  investigations  which  took  place  with 
a  view  of  selecting  suitable  sites  for  the  establishment  of  fish-cultural 
stations  in  the  State  of  Montana  and  in  one  of  the  Gulf  State&«    Ql  t\!^^ 
sites  examined  in  Montana,  the  moat  desiiDASV^iox  \)Kift  ^xo^^^^  %^a^ass^ 


8  REPORT  OF   COMMISSIONER   OF   FISH   AND   FISHERIES. 

was  that  embracing  Davies  Springs,  near  Bozemau.  After  a  careful 
engineering  survey  an  option  for  the  sale  of  the  property  at  $3,500  was 
obtained.  The  site  embraces  some  78  acres  of  land,  on  which  are  the 
Davies  Springs,  flowing  between  1,200  and  1,500  gallons  of  water  per 
minute.  Certain  rights  connected  with  the  water  supply  of  Bridger 
Creek  are  also  secured.  The  deed  of  William  J.  Davies  and  his  wife 
transferring  this  property  was  dated  May  20, 1893,  and  this  document 
was  duly  transmitted  to  the  United  Stales  Attorney-General  for  exami- 
nation and  certification  as  to  the  sufficiency  of  the  same  to  vest  a  valid 
title  in  the  United  States.  On  June  26,  1893,  the  Attorney-General, 
in  a  communication  to  the  Commissioner,  stated  that  this  deed  was 
sufiBicient  to  pass  a  valid  title  to  the  United  States. 

Afogndk  forest  and  fish-culture  reserve. — The  act  approved  March  3, 
1891,  entitled  "An  act  to  repeal  timber-culture  laws,  and  for  other  pur- 
poses,''affecting  the  acquisition  of  public  lands,  provides  for  the  reserva- 
tion in  Alaska  of  such  public  lands  as  "shall  be  selected  by  the  United 
States  Commissioner  of  Fish  and  Fisheries  on  the  islands  of  Radiak 
and  Afognak  for  the  purpose  of  establishing  fish-culture  stations." 
Under  this  provision  of  the  act  the  President,  by  proclamation  of 
December  24, 1892,  set  aside  "Afognak  Bay,  Eiver,  and  Lake,  with  their 
tributary  streams  and  the  sources  thereof,  and  the  lands  including  the 
same  on  said  Afognak  Island,  and  within  onemilefrom  theshores  thereof, 
as  a  reserve  for  the  purpose  of  establishing  fish-culture  stations,  and 
for  the  use  of  the  United  States  Commission  of  Fish  and  Fisheries,  the 
boundary  lines  of  which  include  the  head  springs  of  the  tributaries  above 
mentioned,  and  the  lands  the  drainage  of  which  is  into  the  same.'^ 

COURTESIES  RECEIVED  AND  EXTENDED. 

At  the  request  of  the  Secretary  of  State,  information  on  the  fishery 
laws  of  various  countries  was  furnished  for  use  in  the  arbitration  of  the 
Bering  Sea  seal  controversy  between  this  country  and  Great  Britain. 

By  direction  of  the  President,  the  steamer  Albatross  was  transferred 
to  the  Treasury  Department,  for  duty  in  the  investigation  of  the  life- 
history  of  the  fur  seal  and  of  the  fur-seal  fishery  of  Bering  Sea. 

The  Treasury  Department  granted  facilities  to  Mr.  Charles  H.  Town- 
send,  an  assistant  of  the  Commission,  to  study  seal  life  upon  the  rook- 
eries of  the  Pribilof  Islands. 

Information  relative  to  the  hydrographic  soundings  of  the  steamer 
Albatross  was  furnished  the  Coast  and  Geodetic  Survey  for  the  Coast 
Pilot  of  Alaska. 

The  steamer  Albatross  was  transferred  to  the  Navy  Department,  by 
direction  of  the  President,  for  duty  as  a  patrol  in  Bering  Sea. 

Capt.  W.  B.  Dougherty,  U.  S.  A.,  was,  by  request,  detailed  by  the  Sec- 
retary of  War  to  superintend  the  fish-cultural  work  at  Fort  Gaston,  Cal. 

The  Commission  is  again  indebted  to  Gen.  Albert  Ordway,  command- 
ing the  District  of  Columbia  militia,  for  the  loan  of  tents  and  equipment 
for  use  in  the  shad-hatching  operations  on  the  Potomac  River. 
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The  steam  launches  Petrel  and  CanvasbacJc  were  loaned  to  the  State 
of  Virginia  for  use  in  investigating  the  oyster- grounds  of  that  State. 

The  Standard  Oil  Company  loaned  seven  tank  cars  for  transporting 
42,000  gallons  of  salt  water  for  the  United  States  Fish  Commission 
aquaria  at  tlie  World's  Columbian  Exposition,  and  the  Chesapeake 
and  Ohio  Eailroad  Company  and  Cleveland,  Cincinnati,  Chicago,  and 
St.  Louis  Railway  Company  transported  the  above  free  of  charge  from 
Beaufort,  N.  C,  to  Chicago. 

STATE  PISH  COMMISSIONS. 

During  the  year  the  policy  of  aiding,  so  far  as  possible,  the  work  of 
the  fish  commissioners  of  the  various  States  has  been  continued.  The 
extent  of  this  cooperation  is  shown  by  the  following  table: 

Statement  shoiving  the  kinds  and  nnmher  offish  andfifh  eggs  fumiBhed  to  State  and  Terri- 

iorial  fish  commissions  during  the  fiscal  year  1892-93, 


State  or  Territorv. 


Arizona 


California*  . 
Conne<"ticnt 


Delaware 


Georgia. 
lUiDoib  . 


Iowa 

MurylaDd 


Minnesota. 


Miiisonri.. 
Nebraska. 


New  Hampshire. 


New  Tork . 


Ohio 

Oregon  .. 
Vermont. 


Weat  Virgin ia- 
Wiflconain 


Wyoming  . 
Total 


Species. 


Catfish 

Black  bass 

Crappje 

Warmouth  bass . 
Quiiinat  salmon  . 
Atlantic  aalnion. 
Von  Behr  trout.. 

Lake  trout 

Carp 


Egg». 


3, 530. 000 

108,000 

20,000 

105.000 


Tench , 

Block  bass 
Ci 


;arp 


Kof;K  bass 

Catfish 

Yellow  perch  — 

White  bass 

Black  bass 

Crappie 

Warmouth  bass. 
Sunfish 


...«•••'< 


Lake  trout 
Carp 


Kainl)ow  trout 

Von  Behr  trout 

Carp 

Locli  Loven  trout . . . 

Rainbow  tront 

\'ou  Behr  trout 

Black-spotted  trout. 

Brook  trout 

Lake  trout 

Tench 

Kainhow  trout 

Rainbow  trout 

Von  Behr  trout 

Lake  trout 

Loch  Leven  trout... 

Von  Behr  trout 

Lake  trout 

A  tlantic  salmon 

Atlantic  salmon 

Lake  trout 

Whitolish 

Loch  Iievcn  trout. . . 

Brook  trout 

Von  Behr  trout 

Rainbow  trout 

Brook  trout 

Lake  trout 

Carp 

Carp 

Black-spotted  trout. 
Black-spotted  trout. 


lOU.OOO 


46,500 
35,000 


20, 000 
20.000 
20.000 


20,000 
100,  UOii 


5, 


20.000 
37, 500 
20,000 

100,000 
15, 000 
25.000 

100,000 
50,000 
75.000 

100,000 

000,000 


20, 000 
20.000 
81.000 
20.000 
300.000 


25,000 


Fish. 


722 
138 
249 
628 


1,400 

300 

1,000 

2,000 

1,000 

1475 

t445 

t30 

t3,216 

t689 

11,188 

t30 


1,030 


1,500 


1,000 


5,000 
18 


3,350 


2.500 


1,000 

10,000 

3.600 


10, 133, 000       42, 458 


>2o«» 


•By  request  of  the  California  Fish  Comminision,  01.000  mnskpllungo  fry  w«t«  tw.«\m^^  \x«vsv 
New  York  Fish  Commission  and  transferred  and  deposited  iu  raWtoTTWivNit^AesT'*. 
t  Deposited  by  the  United  Btaibes  Fish  Commission  iu  waters  doft\|;iiaVeA.\>^'  \\v^^\aXftCOTxaD\%»Nssas5t%. 
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RELATIONS  WITH  FOREIGN  COUNTRIE& 

Canada. — Carp  were  ftimished  the  Game  and  Fish  Commission  of 
Ontario,  and  eggs  of  the  Loch  Leven  tront  and  Von  Behr  trout  were 
sent  to  Mr.  W.  P.  Greenough,  Portneuf,  Qnebec. 

France. — Eggs  of  the  rainbow  trout  were  sent  to  C.  Raveret- Wattel, 
Paris. 

Switzerland. — At  the  request  of  the  Government  of  Switzerland  30,000 
eggs  of  the  rainbow  trout  were  sent  to  Mr.  Emil  Warner  for  that  Gov- 
ernment. 

Japan. — To  Prof.  C.  Sasaki,  Tokyo,  were  sent  eggs  of  the  Loch  Leven 
trout,  Von  Behr  trout,  and  rainbow  trout. 

DIVISION  OF  INQUIRY  RESPECTING  FOOD-FISHES. 

The  work  of  this  division  during  the  year  is  set  forth  in  the  appended 
report  of  Mr.  Bichard  Bathbun,  assistant  in  charge.  In  addition  to  the 
regular  inquiries  of  the  Commission,  the  assistant  in  charge  gave  much 
time  and  labor,  at  the  request  of  the  Department  of  State,  in  preparing, 
for  use  before  the  Paris  Tribunal  of  Arbitration,  information  concerning 
the  condition  and  character.of  the  more  important  fisheries  of  foreign 
countries  and  the  legislation  for  their  protection  and  improvement. 

Owing  to  the  detail  of  the  Albatross  for  duty  in  Bering  Sea,  under  the 
direction  of  the  Secretary  of  the  Treasury,  and  the  necessity  of  repairs 
to  the  ship  after  the  completion  of  her  duties  on  this  detail,  the  inves- 
tigations on  behalf  of  the  Commission  in  the  beginning  of  the  year 
could  only  be  incidentally  performed.  The  opportunity  was  embraced, 
however,  of  making  a  careful  study  of  the  seal  rookeries  of  the  Pribilof 
Islands  by  the  naturalists  of  the  ship,  who  were  temporarily  detached 
from  her.  Upon  the  surrender  of  the  Albatross  to  the  Commission,  on 
August  31, 1892,  it  was  necessary  to  give  her  extensive  repairs,  which 
were  not  completed  till  the  following  April,  when  the  President  directed 
that  she  be  placed  under  the  orders  of  the  Secretary  of  the  Navy  for 
duty  in  connection  with  the  sealing  patrol  fleet  in  the  l^orth  Pacific 
Ocean  and  Bering  Sea.  Owing  to  these  details  of  the  ship,  the  system- 
atic prosecution  of  the  inquiries  of  the  Commission  was  not  possible. 
It  is  hoped,  however,  that  another  season  matters  may  be  so  arranged 
as  to  permit  its  performance. 

On  the  Atlantic  and  Gulf  coasts  much  attention  was  given  to  the 
study  of  the  oyster  beds  and  conditions  affecting  them.  Among  the 
grounds  examined  were  those  of  Chesapeake  Bay,  embracing  Tangier 
Sound,  Mobjack  Bay,  and  the  rivers  tributary  thereto,  and  Galveston 
Bay,  Gulf  of  Mexico.  At  Sea  Isle  City,  N".  J.,  exx)eriments  were  con- 
ducted by  Prof.  John  A.  Eyder,  of  the  University  of  Pennsylvania, 
formerly  the  embryologist  of  the  Pish  Commission,  with  the  view  of 
determining,  if  possible,  a  practical  method  for  the  collection  of  oyster 
spat,  and  the  creation  thereby  of  an  industry  distinct  from,  but  as  prac- 
tical as,  that  of  oyster-planting.  Professor  Eyder's  observations  on 
the  subject  will  be  found  iu  the  report  of  Mr.  Bathbun. 
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Reference  was  made  in  my  previous  report  to  the  visit  of  Dr.  Bash- 
ford  Dean  to  Europe  for  the  purpose  of  studying  the  methods  tliere 
followed  in  oyster-culture.  The  results  of  Dr.. Dean's  investigations 
were  issued  in  December,  1892,  and  July,  1893,  being  published  in  the 
Bulletins  of  the  Commission  for  the  years  1890  and  1891,  and  will 
undoabtedly  prove  of  great  aid  to  those  oystermen  of  this  country  who 
are  seeking  to  improve  the  industry. 

The  subject  of  acclimatizing  the  eastern  oyster  on  the  Pacific  coast 
has  received  attention,  and  investigations  of  the  physical  conditions  of 
certain  areas  have  been  made.  Favorable  conditions  appear  to  exist 
in  Willapa  Bay,  Washington,  and  it  is  proposed  to  make  plantings 
there  from  a  number  of  localities  on  the  Atlantic  coast  as  soon  as  a 
favorable  opx)ortunity  may  arise. 

Reference  is  made  to  the  report  of  Mr.  Bathbun  for  a  r^sum^  by  Pro- 
fessor Libbey  of  the  physical  inquiries  conducted  by  him  during  several 
preceding  seasons  off  the  southern  Now  England  and  Middle  States 
coast.  These  inquiries  were  discontinued  during  the  season  of  1892, 
and  the  schooner  Orampus  was  used  to  make  a  search  for  the  tilefish 
in  those  localities  where  it  had  previously  been  found.  A  few  speci- 
mens only  were  received.  The  inquiry,  however,  establishes  the  fact 
of  the  continuity  of  the  belt  of  warm  waters  on  the  Gulf  Stream  slope, 
so  as  to  permit  the  northward  summer  migration  of  the  species.  We 
have  therefore  reason  to  expect  that  the  tilefish  will  reoccupy  Its  old 
grounds  in  undiminished  numbers  and  that  a  valuable  market  fishery 
will  be  established  should  the  fish  be  found  acceptable  to  consumers. 

At  the  laboratory  of  the  Commission  at  Woods  Hole  studies  of 
marine  life  were  prosecuted  as  in  previous  years.  The  spawning  and 
early  habits  of  the  common  scallop  or  pecten  were  investigated  by  Dr. 
James  L.  Kellogg;  Prof.  Francis  H.  Herrick  continued  his  observations 
on  the  development  and  life- history  of  the  lobster;  Prof.  H.  Y.  Wilson 
on  the  development  of  certain  sponges;  Dr.  William  Patten  on  the 
sense-organs  in  the  horseshoe  crab.  The  other  inquiries  conducted 
will  be  found  noted  in  Mr.  Bathbun's  report. 

Extensive  investigations  were  made  of  the  shores  and  inlets  of  Buz- 
zards Bay  and  Vineyard  Sound  for  the  puriwse  of  studying  the  habits 
and  life-history,  in  the  younger  stages,  of  the  common  food-fishes  of 
the  locality,  and  much  important  information  concerning  the  breeding 
and  other  habits  of  the  menhaden  was  secured. 

The  interior  waters  examined  during  the  year  embraced  the  Columbia 
Biver  and  some  of  its  tributaries,  in  Washington,  Idaho,  and  Montana; 
the  rivers  and  lakes  of  Minnesota,  North  and  South  Dakota,  Iowa, 
Nebraska,  Wyoming,  Wisconsin,  Arkansas,  and  California.  These 
investigations  were  for  the  purpose  of  studying  the  physical  charax^ter- 
istics  of  these  waters  and  also  to  ascertain  the  various  forms  of  animal 
and  plant  life  inhabiting  the  same.  Such  inquiries  are  especially  val- 
uable as  a  guide  in  the  work  of  the  Commission  of  stocking  o\it  ^^^^l^ 
with  suitable  food-fishes. 
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The  destructive  methods  followed  in  the  capture  of  fish  and  shellfish 
in  the  territorial  and  contiguous  waters  of  the  United  States  and  the 
British  Possessions  iii  North  America,  as  also  in  the  open  seas  outside 
of  the  territorial  limits  of  either  country,  but  which  are  resorted  to  for 
the  purpose  of  fishing  by  their  respective  inhabitants,  as  well  as  the 
polluting  and  obstructing  of  such  contiguous  waters,  to  the  detriment  of 
their  fisheries,  have  long  been  matters  which  have  invited  the  attention 
of  the  respective  Governments;  and  the  necessity  of  uniform  mutual 
laws  regulating  the  prosecution  of  the  fisheries,  as  also  the  adoption  of 
methods  for  the  replenishing  of  depleted  waters,  have^ually  been  felt 
to  be  necessary  if  the  fisheries  were  to  be  maintained.  An  agreement 
was  reached  by  the  two  Governments  on  December  6,  1892,  which  pro- 
vided for  the  appointment  of  a  joint  commission  of  two  experts,  one 
on  behalf  of  each  government,  to  consider  and  report  upon  the  whole 
question.  As  representative  on  the  part  of  Great  Britain,  Dr.  Wil- 
liam Wakeham,  of  the  department  of  marine  and  fisheries  of  Canada, 
was  appointed,  and  on  the  part  of  the  United  States  Mr.  Eichard 
Eathbun,  of  the  United  States  Commission  of  Fish  and  Fisheries.  The 
two  commissioners  had  their  first  meeting  at  Washington,  on  March  2, 
1893.  For  the  general  scope  of  the  inquiry  to  be  prosecuted,  reference 
is  made  to  Mr.  Eathbun's  report. 

During  the  spring  and  summer  of  1893  investigations  were  conducted 
to  learn  what,  if  any,  benefits  had  resulted  from  the  series  of  close  sea- 
sons in  the  spring  mackerel  fishery,  provided  by  the  act  of  *  Congress 
passed  in  1886,  the  information  also  being  needed  by  the  Joint  Fishery 
Commission.  The  schooner  Grampus  attended  the  fishing  fleet  on  the 
southern  fishing-grounds  and  thence  to  those  off  Nova  Scotia,  Many 
valuable  observations  were  made,  and  much  important  information 
secured  bearing  upon  the  fishery.  As  the  data  of  several  seasons  are 
necessary  before  any  reasonable  conclusions  on  the  subject  can  be 
reached  the  consideration  thereof  is  deferred.  Other  incidental  inves- 
tigations conducted  by  the  division  are  shown  in  the  report  of  Mr. 
Eathbun. 

DIVISION   OF  STATISTICS  AND   METHODS   OF  THE  FISHERIES. 

During  the  year  the  administration  of  the  affairs  of  this  division 
devolved  upon  Dr.  Hugh  M.  Smith,  and  reference  is  made  to  his  ap- 
pended report  for  a  r^8um6  of  the  work  accomplished.  Capt.  J.  W. 
Collins,  the  assistant  in  charge,  retained  the  general  direction  of  the 
work  of  the  division  up  to  September  26, 1892,  and  on  December  27  of 
the  same  year  he  resigned  from  the  Commission. 

The  work  of  the  Division  of  Statistics  and  Methods  of  the  Fisheries 
has  continued  of  the  same  general  character  referred  to  in  my  previ- 
ous reports.  The  scope  of  the  operations  is,  however,  becoming  more 
extended  and  valuable  year  by  year,  and  the  practical  usefulness  of 
the  division  is  annually  becoming  more  evident. 
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The  work  of  the  division  has  consisted  chiefly  of  field  investigations 
of  the  cotiHnercial  fisheries,  and  the  preparation  of  general  and  special 
reports  based  on  the  data  collected  by  the  division.  A  large  amount 
of  correspondence  embodying  technical  information  has  been  sent  out 
by  the  division ;  a  number  of  special  discussions  on  fishery  topics  have 
been  prepared  for  the  use  of  the  Gommissioner  and  others;  and  consid- 
erable statistical  and  other  data  have  been  supplied  to  State  officials. 

The  field  investigations  carried  on  by  this  division  were  addressed  to 
regions  having  very  important  fisheries.  The  previous  practice  of 
taking  up  for  investigation  each  year  definite  sections  or  fisheries, 
depending  largely  on  work  already  done  covering  the  same  subject, 
has  been  continued.  In  this  way  it  is  possible,  with  the  present  force, 
to  canvass  the  fisheries  of  the  coast  and  Great  Lakes  States  about  once 
in  three  or  tour  years.  The  inquiries  of  the  division  in  1893  were 
mainly  directed  to  the  methods  and  statistics  of  the  fisheries  of  the 
Middle  Atlantic  States,  the  !New  England  States,  the  Pacific  States, 
and  of  the  mackerel  fishery.  Several  minor  subjects  were  also  consid- 
ered, and  the  regular  agencies  at  Gloucester  and  Boston,  Mass.,  were 
continued. 

The  inquiries  in  the  Middle  Atlantic  States  were  in  continuation  of 
those  of  the  previous  year,  referred  to  in  the  last  report,*  the  Chesa- 
peake basin  and  the  adjoining  ocean  shores  of  Maryland  and  Virginia 
were  then  canvassed,  leaving  for  consideration  during  the  fiscal  year 
1893  the  fisheries  of  New  York  and  New  Jersey  and  those  parts  of 
Pennsylvania  and  Delaware  not  tributary  to  the  Chesapeake.  The 
field  investigations  in  this  region  covered  the  calendar  years  1889, 1890, 
1891,  and  1892,  except  in  New  York,  in  which  the  time  of  the  inquiries 
prevented  the  agents  from  obtaining  complete  statistics  for  the  last- 
named  year.  In  the  appended  report  of  the  assistant  full  references  to 
the  scope  and  results  of  the  canvass  of  the  Middle  States  are  given, 
including  statistics  and  comparative  data. 

The  recent  serious  decline  in  the  mackerel  fishery,  and  the  great 
attention  which  the  scarcity  of  mackerel  had  received,  made  it  desirable 
to  have  full  statistical  and  other  information  upon  these  subjects. 
Accordingly,  in  connectiou  with  the  other  field  inquiries,  elsewhere 
alluded  to,  a  canvass  of  the  mackerel  fishery  was  undertaken  in  the 
spring  of  1893,  and  arrangements  were  made  for  securing  more  detailed 
data  than  had  previously  been  obtained.  This  work  was  in  progress  at 
the  close  of  the  fiscal  year.  Reference  to  the  accompanying  report 
of  the  assistant  in  charge  will  show  the  scope  and  character  of  the 
investigation. 

A  study  of  the  important  fisheries  of  the  New  England  States  was 
made  in  conjunction  with  the  investigation  of  the  mackerel  fishery  of 
that  region.  No  general  fieldwork  had  been  carried  on  in  this  section 
since  1889,  and  in  the  meantime  some  noticeable  changes  had  occurred 
in  the  condition  of  the  industry  which  made  another  canvass  ia  ISQ'd 
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timely.  Special  attention  was  directed  to  the  lobster  fishery,  whose 
successful  continuance  has  been  seriously  imperiled  by  orverfishing. 
At  the  close  of  the  year  this  investigation  was  well  under  way. 

Early  in  the  fiscal  year  an  investigation  of  the  fishing  industry  of 
the  Pacific  States  was  begun  by  Mr.  W.  A.  Wilcox,  who  had  made  a 
similar  canvass  in  1889.  Personal  visits  were  made  to  all  fishing  cen 
ters  on  the  coast  and  the  coast  streams,  and  very  valuable  data  were 
secured  for  each  of  the  years  intervening  since  the  last  canvass.  Espe- 
cially useful  statistics  regarding  the  salmon  industry  were  obtained. 
Although  Alaska  was  not  visited,  complete  statistical  information 
covering  the  fisheries  of  that  territory  were  obtained  from  the  firms 
engaged,  all  of  whom  have  headquarters  in  San  Francisco  or  other 
cities  of  that  coast.  In  San  Francisco  and  vicinity  Mr.  Wilcox  was 
assisted  by  Mr.  A.  B.  Alexander,  fishery  expert  on  the  Albatross j  who 
was  temporarily  detached  from  the  vessel  for  that  purpose.  The  inquiry 
closed  in  May,  1893.  An  account  of  this  work  and  its  results  is  given 
in  the  report  of  the  assistant,  and  Mr.  Wilcox's  full  rex>ort  will  be  found 
among  the  appendices  to  this  report. 

In  connection  with  the  work  of  the  International  Fisheries  Commis- 
sion, Dr.  Smith,  at  the  request  of  the  United  States  comhiissioner, 
Mr.  Eathbun,  during  June,  1893,  accompanied  the  commission  to 
Boston,  Woods  Hole,  Provincetown,  and  other  Kew  England  fishing 
centers. 

The  report  for  this  division  contains  a  brief  synopsis  of  the  papers, 
based  on  the  division's  field  inquiries,  issued  during  the  year.  These 
included  statistical  and  descriptive  articles  on  the  fisheries  of  the 
New  England  States,  the  South  Atlantic  States,  the  Gulf  States,  and 
of  Lake  Ontario.  The  report  concludes  with  notes  on  some  of  the 
more  important  fisheries,  and  on  certain  branches  possessing  special 
interest. 

DIVISION  OF  FISH-CULTURE. 

The  continued  growth  of  the  Commission  rendered  it  necessary  that 
the  Commissioner  should  relieve  himself  of  the  direct  supervision  of  the 
details  of  this  division,  the  charge  of  which  he  had  assumed  upon  his 
appointment  as  Commissioner.  On  July  6, 1892,  he  therefore  appointed 
as  the  assistant  in  charge  Dr.  Tarleton  H.  Bean,  the  ichthyologist  of 
the  Commission.  Dr.  Bean  assumed  charge  of  the  division  and  retained 
its  immediate  direction  till  the  beginning  of  the  following  January, 
when  his  appointment  as  representative  of  the  Commission  on  the  Gov- 
ernment Board  of  Management  and  Control  of  the  World's  Columbian 
Exposition,  Chicago,  necessitated  his  being  relieved  of  other  duty.  Mr. 
S.  G.  Worth,  the  superintendent  of  Central  Station,  was  then  detailed 
as  acting  assistant  in  charge  of  the  division,  the  duties  of  which  posi- 
tion he  performed  with  fidelity  and  skill  for  the  remainder  of  the  year 
covered  by  this  rei)ort. 
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The  following  tables  exhibit  the  results  of  work  at  the  different  sta- 
tions, and  the  summary,  by  species,  of  the  fish  distributed : 

Summary  of  eggs  and  fish  fumiahed  for  distribution  hy  stations  in  ike  fiscal  year  1892-9S, 


Source  of  supply. 


Scboodic, Me  .... 
Craig  Brook,  He 


Green  Lake,  Me  . .. 
Gloucester.  Maes  .. 
Wooda  Hole,Maaa 


Battery  Inland,  Md 

Bryau  Point,  Md 

Central  Station,  Waahington, 

D.C. 
Fiiih    Ponds,    Washington, 

D.C. 


Wytheville,  Va.. 
Put-in  Bay,  Ohio 

Korthville,  Mich 

Alpena,  Mich.... 
Dulutb,  Minn.... 

Quincy,m 


Keosho,  Mo. 


LeadTiUe,  Colo 

Baird,Cal 

Fort  Gaston, Cal.... 

Clackamaa,  Oregon . . 
Steamer  Fiah  Hawk 


Species. 


I?gg»- 


238,000 


1, 195, 000 


3,248.000 
7, 874, 000 


125.000 


Landlocked  salmon 

Atlantic  salmon 

Landlocked  sahnon 

Brook  trout 

Landlocked  salmon 

Cod 

Sea  bass 

Cod 

Flatash 

Mackerel 

Lobster 

Shad  

Shad 

Shad 

Rainbow  trout 

Catfish 

Carp 

Tench 

Golden  Ide 

Goldfish 

Shad 

Black  basa 

Golden  tench 

Carp 

Goldfish 

Rainbow  trout 

Black  bass 

Rock  bass ' 

Rainbow  tront 

Lake  trout ' 

Whitefish i    5,000.000 

Lake  herring ' 

Pike  perch 

Loch  Leren  trout 100,000 

Von  Behr  trout 175,000 

Brook  trout 90,000 

Lake  trout >       905,000 

Whiteflsh 

Loch  Leven  trout 

Rainbow  trout 

Lake  trout 

Whitefish 

Pike  perch 

Yellow  (or  ring)  perch 

Catfish 

Pike  perch 

White  bass 

Black  bass 

Crappie 

Warmonth  bass 

Sunfish 

Pickerel 

Carp 

Tench  

Goldfish 

Shad 

Rainbow  trout 

Brook  tront 

Black  bass 

Rock  bass 

Golden  Ide 

Loch  Leyen  trout 

Rainbow  trout 

Von  Behr  trout 

Brook  trout 

Black-spotted  trout 

Suinnat  salmon 
ainbow  tront 

Rainbow  trout 

Von  Behr  trout 

Brook  trout 

Oiiinnat  salmon . .- 

Qninnat  salmon 

Shad 


500,000 


140,000 


eo,ooo 

3,530,000 
10.000 


Fry. 


20, 142, 000 

1, 189, 000 

850,500 

288.000 

434,500 

8, 818, 000 

31,145,000 


5,614,000 
30,000 


65,000 
81,500 

22,570,000 
6, 505. 000 

20,200,000 


250,000 
16,640,000 


'     83,000 

2,355,000 

10, 482. 000 

5,500,000 


533,100 


Adulta 

and 

yearlings. 


35,000 


657,000 
4. 100. 000 
6. 922, 000 


48,000 

1,448 

17,031 

34,234 

500 


1,270 

74,518 

336 

898 

9,424 

goo!  000 

84.379 

20 

5,168 

5,990 

79,547 

1,483 

13,660 


8,400 

150 

19,900 

23,600 


1,550 


4,454 

7,811 

845 

1,877 

33,987 

10,754 

\  6,670 

\  1,756 

133 

634 

/  14,855 

937 

200,000 

38,684 

1,000 

1,968 

9.000 

10 

2,600 

1,550 

30,050 

08,200 

46,500 


10,950 
6,193 
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Summarif  of  distribution,  189-2-93, 


Species. 


Catfish 

Carp 

Tench 

Golden  ide 

Goldfish 

Shad 

Quinnat  salmon 

Atlantic  salmon 

Landlocked  salmon . 
Loch  Leven  trout. . 

Rainbow  trout 

Von  Behr  trout 

Black-spotted  trout 

Brook  trout 

Lake  trout 

Whiteflsh 

Lake  herring 

Y^ow  perch 

Pike  perch , 

SeabasB 

White  baas 

Black  bass 

Crappie 

Warmouth  bass 

IiU>ckbass 

Sunflsh 

Pickerel 

Cod 

Mackerel 

Flatfish 

Lobster 


Total 


£gg8. 


Fry. 


3, 530, 000 
233, 000 


100,000 

275,  0(J0 

175,  000 

60,000 

90,000 

905,000 

5,000,000 


44, 530, 000 
5, 290, 300 


222,000 


500,000 


1,196,000 


2, 674, 500 

49, 692,  000 

6, 505, 000 


24,  600. 000 
1,189,000 


20,992,500 

434,500 

288,000 

8, 818, 000 


12,063,000 


165, 235, 800 


Adults  and 
yearlings. 


8,486 

72, 481 

15,155 

120 

12,588 

800,000 


1,448 

65,531 

7, 500 

111,357 

50,821 

46,025 

158,200 

23.001 


4,328 
845 


1,710 
68,269 

9,940 

4.999 
21,560 

1,5<J2 
101 


1,486,117 


Total. 


8,486 

72, 481 

15,155 

120 

12,588 

45,330,000 

8.  820, 300 

234,448 

65,531 

107,500 

608. 357 

225.821 

106,025 

248,290 

3,  602, 501 

54,  692, 000 

6,505,000 

4.328 

25,100,845 

1, 189, 000 

1,710 

68,260 

9,940 

4,999 

21,560 

1,562 

101 

22, 187, 500 

434,500 

288,000 

8,818,000 


178,784,917 


In  addition  to  the  foregoing  there  were  furnished  for  distribution,  butlost  in  transit,  during  the  year, 
3.857,000  shad  fry,  12,000  lake-trout  fry,  1,100,000  pike-perch  fry,  and  the  following  adults  and  yearling 
fish:  280  catfish,  5,G62  carp,  1,915  gol'dfish,  50  Loch  Leven  trout,  8,390  rainbow  trout,  329  Ton  Behr 
trout,  475  black-spotted  trout,  1,237  brook  trout,  599  lake  trout,  12C  yellow  perch,  167  white  bass,  4,447 
black  bass,  814  crappie,  671  warmouth  bass,  1,1*90  rock  bass,  194  suntisb,  32  pickerel. 

For  inforinatiou  as  to  the  details  of  work  at  the  statious,  aiid  of  the 
distribution  of  their  product,  reference  is  made  to  the  appended  report 
of  Mr.  Worth. 

Marshall  McDonald, 

Commissioner. 


REPORT  UPON  THE  INQUIRY  RESPECTING  FOOD-FISHES  AND 

THE  FISHING-GROUNDS. 


By  Richard  Rathbun,  Asnstant  in  charge. 


FUR-SEAL  INVESTIGATIONS. 

In  the  last  auunal  report  a  brief  account  was  given  of  the  services 
rendered  to  the  State  Department  by  the  Fish  Oommission  in  connec- 
tion with  the  controversy  respecting  the  sealing  qaestion  in  the  North 
Pacific  Ocean  and  Bering  Sea.  During  the  summer  of  1891,  the 
steamer  Albatross  was  used  to  convey  the  Bering  Sea  commissioners 
on  the  part  of  the  United  States  to  and  from  the  Pribilof  Islands.  On 
March  15, 1892,  she  was  detailed  to  take  an  active  part  in  the  sealing 
investigations,  under  the  orders  of  the  Secretary  of  the  Treasury,  in 
conjunction  with  the  revenue  steamers  Corwin  and  Bear^  which  service 
had  not  been  completed  at  the  close  of  that  fis.cal  year. 

During  the  summer  of  1892,  and  again  the  following  year,  a  very 
careful  examination  was  made  of  the  seal  rookeries  on  St.  Paul  and  St. 
George  islands,  by  Mr.  J.  Stanley-Brown,  then  acting  as  a  special  Treas- 
ury agent.  His  work  included  the  preparation  of  a  set  of  base  maps  of 
both  islands,  on  which  the  outlines  of  the  rookeries  were  delineated, 
and  also  the  taking  of  a  series  of  photographs  illustrating  the  dis- 
tribution and  abundance  of  seals  on  prominent  parts  of  each  of  the 
rookeries.  It  was  considered  that  the  duplication  of  these  graphic 
lecords  during  a  term  of  years  would  serve  to  demonstrate  any  changes 
that  might  take  place  in  the  conditions  and  dimensions  of  the  rookeries 
and,  consequently,  in  the  size  of  the  seal  herd.  The  summer  of  1893  was 
the  last  preceding  the  meeting  of  the  Paris  Tribunal  of  Arbitration, 
for  whose  consideration  Mr.  Stanley-Brown's  results  were  especially 
intended;  but,  appreciating  the  importance  of  further  observations 
in  the  same  line,  the  Secretary  of  the  Treasury  recommended  to  Con- 
gress that  the  work  be  continued  under  the  direction  of  the  Gommis- 
sioner  of  Fisheries.  Favorable  action  on  this  subject  was  taken  in 
connection  with  the  sundry  civil  appropriation  bill,  approved  March  3, 
1893,  which  also  provided  for  investigations  by  the  Fish  Oommission 
relative  to  the  pelagic  habits  and  distribution  of  the  fur  seal. 

The  assistant  in  charge  of  this  division  continued  to  be  occupied 
during  the  first  two  or  three  months  of  the  current  year  in  preparing 
material  for  the  Bering  Sea  case,  respecting  the  character  and  condition 
of  the  more  important  fisheries  in  foreign  countries  and  the  methods 
there  pursued  for  their  protection  and  improvement. 

F.  R.  93 2  ^ 
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OPERATIONS  OF  THE  STEAMER   ALBATROSS   IN   THE   NORTH 

PACIFIC  OCEAN  AND  BERING  SEA. 

• 

At  the  begiuniQg  of  the  year  the  steamer  Albatroasj  Commander  Z.  L. 
Tanner^  U.  S.  li.j  oommanding,  was  still  on  duty  under  direction  of  the 
Secretary  of  the  Treasury,  being  at  Port  Townsend,  Wash.,  where  she 
ha  1  recently  arrived  after  coaling  at  Departure  Bay,  British  Columbia. 
She  left  the  former  place  on  July  1  for  Unalaska,  but  unfortunately 
(owing  to  continuous  sea  service  for  a  long  period,  much  of  the  time 
under  trying  circumstances  as  regards  sea  and  weather)  her  bpilers 
were  in  bad  condition,  and  in  several  other  respects  the  ship  needed 
a  thorough  overhauling.  Ten  days  were  consumed  in  making  the 
passage  to  Unalaska,  where  it  was  found  imperative  to  order  a  board 
of  survey,  which  found  the  boilers  unsafe  for  farther  use.  Temporary 
repairs  were  begun  at  once,  to  permit  of  the  ship's  returning  to  San 
Francisco,  but  several  weeks  were  required  for  their  completion. 

The  unfinished  work  which  the  Albatross  had  been  expected  to  carry 
on  was  assigned  to  the  revenue  steamers  Oorwin  and  Rushj  to  which 
Mr.  0.  H.  Townsend  and  Mr.  A.  B.  Alexander  were  transferred  to  serve 
as  naturalists,  and  also  two  seal-hunters  and  the  necessary  appliances 
for  conducting  the  investigations.  Taking  advantage  of  the  delay.  Prof. 
B.  W.  Evermann,  then  acting  as  chief  naturaUst  of  the  Alhatrossj  and 
Mr.  N.  B.  Miller,  laboratory  assistant,  were  dispatched  to  the  Pribilof 
Islands,  where  they  made  a  careful  inspection  of  the  seal  rookeries  and 
obtained  an  interesting  series  of  photographs  bearing  upon  the  same. 

On  August  3  the  Albatross  left  Unalaska,  having  in  tow  a  British 
schooner  which  had  been  captured  while  engaged  in  pelagic  sealing  in 
Bering  Sea,  in  contravention  of  the  provisions  of  the  modus  vivendi 
then  in  operation.  After  delivering  this  prize  at  Sitka,  she  proceeded 
to  Port  Townsend  and  thence  to  San  Francisco,  which  was  reached  on 
September  3.  By  direction  of  the  Secretary  of  the  Treasury  the  con- 
trol of  the  ship  reverted  to  the  Fish  Commissioner  at  the  close  of  August 
31,  while  still  upon  her  passage,  having  up  to  that  date  been  in  the 
service  of  the  Treasury  Department  for  a  period  of  5J  months,  during 
which  she  visited  26  ports  and  steamed  a  distance  of  14,848  miles, 
mostly  in  northern  waters.  In  order  to  put  the  ship  in  suitable  condi- 
tion for  further  service  it  became  necessary  to  provide  new  boilers  and 
to  make  many  alterations  and  repairs,  which  were  not  fully  completed 
until  the  following  April.  Beginning  on  the  25th  of  that  month,  a 
successful  trial  trip  was  made,  lasting  three  days,  in  the  course  of  which 
investigations  of  the  sea  bottom  were  carried  on  oif  Monterey  Bay. 

On  May  13  the  President  directed  that  the  Albatross  be  placed  under 
the  orders  of  the  Secretary  of  the  Navy,  for  assignment  to  duty  in 
connection  with  the  sealing  patrol  fleet  in  the  North  Pacific  Ocean  and 
Bering  Sea,  composed  otherwise  of  certain  naval  and  revenue-marine 
vessels.  It  was  arranged,  however,  that  her  commanding  officer  should 
receive  his  customary  instructions  relative  to  fishery  and  fur-seal  inves- 
tigations, which  were  to  be  carried  out  so  far  as  the  special  duties 
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devolving  upon  the  ship  would  permit.  The  patrol  fleet  rendezvoused 
at  Port  Townsend,  Wash.,  where  the  Albatross  arrived  May  24.  She 
finished  coaling  at  Gomox,  British  Columbia,  May  31,  and  proceeded 
northward  by  the  passage  inside  of  Vancouver  Island  to  the  open  waters 
of  the  Pacific  Ocean,  where  her  patrol  work  began.  The  vessels  of  the 
fleet  were  so  disposed  as  to  cover  the  track  of  the  seal  herd  and  sealing 
vessels  bound  north,  but  the  Albatross  was  given  the  western  or  ofi-shore 
route,  which  placed  her  outside  of  the  usual  course  taken  by  the  seals, 
and  none  were  observed  between  Vancouver  Island  and  Kadiak. 

The  first  sealing  vessel  was  encountered  off  the  southern  edge  of 
Portlock  Bank,  and  St.  Paul,  on  Kadiak  Island,  was  reached  June  7. 
From  this  point,  on  the  following  day,  the  Albatross  began  working  to 
the  westward,  boarding  such  pelagic  sealers  as  were  met  with  and  warn- 
ing them,  in  accordance  with  the  temporary  agreement  between  Great 
Britain  and  the  United  States,  to  refrain  from  carrying  on  their  opera- 
tions in  Bering  Sea.  On  arriving  at  Sand  Point,  Shumagin  Islands, 
where  the  sealing  vessels  often  congregate,  it  was  found  that  none  had 
yet  reached  that  place.  Continuing  to  the  westward  as  far  as  Amukta 
Pass,  and  there  entering  Bering  Sea,  the  ship  proceeded  to  Uualaska 
for  coal  and  thence  returned  to  Sand  Point,  boarding  several  vessels  on 
the  way,  one  of  which  proved  to  be  a  cod-fishing  schooner  bound  for 
Slime  Bank,  off  the  north  side  of  Unimak  Island. 

Some  time  was  spent  among  the  Shumagin  Islands,  and  the  principal 
harbors  were  visited.  Mist  Harbor,  on  the  east  side  of  l^agai  Island,  a 
secure  and  convenient  anchorage,  was  surveyed  for  the  first  time,  and 
advantage  was  taken  by  the  naturalists  at  each  stop  to  obtain  as  much 
information  as  possible  resx)ecting  the  fishes  and  other  marine  animals 
of  the  region.  Leaving  Sand  Point  on  June  26,  the  ship  proceeded  to 
Unalaska,  and  thence  along  the  Bering  Sea  side  of  the  Aleutian  Islands, 
entering  the  Pacific  Ocean  through  Amukta  Pass,  near  which  she  was 
at  midnight  of  June  30,  the  close  of  the  fiscal  year. 

Owing  to  the  long  delay  in  port,  in  consequence  of  the  extensive 
repairs  made  necessary  by  previous  service,  the  Albatross  was  only  75 
days  at  sea  during  the  year,  but  the  distance  steamed  amounted  to 
9,610  miles.  Prof.  B.  W.  Evermann,  who  acted  as  chief  naturalist 
during  the  first  cruise  made  on  behalf  of  the  Treasury  Department, 
left  the  ship  after  his  return  from  Alaska  in  August,  1892.  The  per- 
manent civilian  staff'  consisted  of  Charles  H.  Townsend,  naturalist; 
A.  B.  Alexander,  fishery  expert;  and  N.  B.  Miller,  laboratory  assistant. 
The  two  former  were  attached  to  revenue  vessels  during  the  summer 
of  1892,  but  were  with  the  Albatross  during  the  remainder  of  the  year. 

No  trawling  or  hydrographic  work  was  carried  on  except  during  the 
short  trial  trip  off  Monterey,  in  April ,  1893.  Meteorological  and  density 
observations  were  continued,  however,  during  the  entire  year,  and  a 
record  was  kept  of  all  surface  animal  life  and  drift  material  observed  .at 
sea.  Full  details  of  the  operations  of  the  ship  are  given  in  the  restart 
of  Commander  Tanner,  forming  an  appendix  to  t\i\«  NoVutck^. 
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INVESTIGATION    OF    FISHERIES    IN    WATERS    CONTIGUOUS    TO 

CANADA  AND   THE   UNITED   STATES. 

By  an  exchange  of  notes  between  the  Government  of  Great  Britain 
and  that  of  the  United  States,  an  agreement  was  reached  on  December 

6. 1892,  which  provided  for  the  appointment  of  a  Joint  comnussion  of 
two  experts,  one  on  behalf  of  each  government,  to  consider  and  report 
to  their  respective  governments,  jointly  or  severally,  concerning  the 
regulations,  practices,  and  restrictions  proper  to  be  adopted  in  concert, 
on  the  following  subjects: 

1.  The  limitation  or  prevention  of  exhaostive  or  destructiye  methods  of  taking 
fish  and  shellfish  in  the  territorial  and  contigaous  waters  of  the  United  States  and 
Her  M^esty's  possessions  in  North  Amerioa,  respectively,  and  also  in  the  waters  of  the 
open  seas  outside  of  the  territorial  limits  of  either  coantry  to  which  the  inhabitants 
of  the  respective  countries  may  habitually  resort  for  the  parpose  of  such  fishing. 

2.  The  prevention  of  the  polluting  or  obstructing  of  sach  contigaous  waters  to 
the  detriment  of  the  fisheries  or  of  navigation. 

3.  The  close  seasons  to  be  enforced  and  observed  in  such  contigaous  waters  by  the 
inhabitants  of  both  countries,  as  respects  the  taking  of  the  several  kinds  offish  and 
shellfish. 

4.  The  adoption  of  practical  methods  of  restocking  and  replenishing  sach  con- 
tiguous and  territorial  waters  with  fish  and  shellfish,  and  the  means  by  which  such 
fish  life  may  be  therein  preserved  and  increased. 

It  was  furthermore  provided  that — 

The  commissioners  to  be  so  appointed  shall  meet  at  the  city  of  Washington 
within  three  months  from  the  date  of  this  present  agreement,  and  shall  complete 
their  investigation  and  submit  their  final  reports  thereof  to  the  two  governments, 
as  herein  provided,  within  two  years  from  the  date  of  their  first  meeting. 

The  contracting  governments  agree  to  place  at  the  service  of  the  said  commission- 
ers all  information  and  material  pertinent  to  the  subject  of  their  investigation  which 
may  be  of  record  respectively  in  the  offices  of  the  United  States  Commission  of  Fish 
and  Fisheries  and  in  the  Department  of  Marine  and  Fisheries  of  the  Dominion  of 
Canada;  and,  further,  to  place  at  the  disposal  of  said  commissioners,  acting  jointly, 
any  vessel  or  vessels  of  either  of  the  said  fish  commissions  of  the  United  States  and 
Canada  as  may  be  convenient  and  proper  to  aid  in  the  prosecution  of  their  investi- 
gation in  the  contiguous  and  adjacent  waters  aforesaid.     •     •     • 

The  two  governments  agree  that  so  soon  as  the  reports  of  the  commissioners  shall 
be  laid  before  them  as  aforesaid,  they  shall  consider  the  same  and  exchange  views 
thereon,  to  the  end  of  reaching,  if  expedient  and  practicable,  such  conventional  or 
other  understanding  as  may  suffice  to  carry  out  the  recommendations  of  the  commis- 
sioners, by  treaty,  or  concurrent  legislation  on  the  part  of  the  respective  govern- 
ments, or  the  legislation  of  the  several  States  and  Provinces,  or  both,  as  may  be  found 
most  advisable;  but  nothing  herein  contained  shall  be  deemed  to  commit  either 
government  to  the  results  of  the  investigation  hereby  instituted. 

The  two  representatives  appointed  in  accordance  with  the  foregoing 
agreement  were,  on  the  part  of  Great  Britain,  Dr.  William  Wakeham, 
of  the  Department  of  Marine  and  Fisheries  of  Canada,  and,  on  the  part 
of  the  United  States,  Mr.  Richard  Bathbnn,  of  the  United  States  Fish 
Commission.    Their  first  meeting  was  held  at  Washington,  on  March 

2. 1893,  at  which  Dr.  Wakeham  was  accompanied  by  Mr.  R.  Venning, 
of  the  same  department  as  himself.  Dr.  Hagh  M.  Smith,  of  the  United 
States  Fish  Commission,  acting  with  Mr.  Rathbun.    At  this  conference, 
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which  continued  several  days,  the  scope  of  the  inquiry  contemplated  by 
the  agreement  and  the  plans  for  carrying  on  the  necessary  investigations 
were  discussed  in  full,  and  arrangements  were  also  made  for  beginning 
upon  the  field  work  as  soon  as  the  season  was  sufficiently  advanced. 

The  waters  covered  by  this  agreement  are  not  only  very  extensive 
and  diversified,  but  they  afford  some  of  the  most  important  fisheries  of 
the  world,  in  the  preservation  of  which  both  Canada  and  the  United 
States  have  a  mutual  interest.  With  respect  to  the  open  waters  of  the 
Atlantic  coast  it  was  decided  that  the  mackerel  fishery,  which  is  carried 
on  continuously  from  off  Cape  Hatteras,  North  Carolina,  to  the  mouth 
of  the  River  St.  Lawrence,  was  the  only  one  demanding  immediate 
attention  in  this  connection.  At  the  mouth  of  the  Bay  of  Fundy,  about 
Eastport,  Me.,  and  the  neighboring  islands,  are  several  marine  fisheries 
which  overlap  the  boundary  line.  Next  come  the  rivers  St.  John  and 
St.  Croix,  flowing  in  part  between  the  Province  of  New  Brunswick  and 
the  State  of  Maine.  Following  in  succession  are  Lake  Memphremagog, 
Lake  Champlain,  the  upper  part  of  the  St.  Lawrence  Biver,  and  the 
entire  chain  of  the  Great  Lakes,  except  Lake  Michigan,  which  is  entirely 
included  within  the  territory  of  the  United  States.  A  short  distance 
to  the  westward  of  Lake  Superior  are  Bainy  Lake  and  the  Lake  of  the 
Woods,  both  situated  on  the  northern  border  of  Minnesota  and  finding 
an  outlet  northward  into  Lake  Winnipeg  and  thence  into  Hudson  Bay. 
Farther  to  the  west  there  are  no  important  waters  until  we  reach 
the  Columbia  Biver,  where  it  crosses  the  boundary  into  Washington. 
Finally,  on  the  Pacific  side,  are  the  extensive  sounds  and  straits 
between  British  Columbia  and  the  State  of  Washington,  still  only 
slightly  developed  except  as  regards  the  catch  of  salmon. 

As  it  was  evident  that  the  members  of  the  joint  commission  would  not 
have  the  opx>ortunity  of  inspecting  personally  in  detail  all  the  fisheries 
on  which  they  were  expected  to  report,  it  was  arranged  on  the  part  of 
the  United  States  Fish  Commission  to  send  out  several  field  parties  to 
make  special  studies  respecting  some  of  the  more  difficult  problems 
presented.  The  schooner  Grampus  was  detailed  to  investigate  the 
offshore  or  purse-seine  mackerel  fishery  from  the  time  of  its  commence- 
ment at  the  extreme  south,  as  had  been  done  in  former  years,  but  in 
accordance  with  a  more  comprehensive  plan  of  operations;  an  assis- 
tant was  stationed  at  Fulton  Market,  New  York,  to  inspect  all  mackerel 
brought  there  both  by  the  purse-seiners  and  from  the  nets  along  the 
coast,  the  owners  of  many  of  the  latter  being  also  supplied  with  blanks 
on  which  to  record  their  catch  of  this  species,*  and  the  assistants 
at  the  Woods  Hole  station  of  the  Commission  were  charged  with  the 
study  of  the  breeding  and  other  habits  of  the  mackerel  in  the  neigh- 
boring region,  which  is  especially  well  adapted  for  observations  of  that 
kind.  A  party  was  also  established  at  Eastport,  Me.,  and  another  on 
Lake  Erie,  while  the  steamer  Albatross  was  directed  to  investigate  the 
boundary  waters  on  the  western  coast  at  such  times  as  her  t!^^\SlV^^ 
duties  would  permit. 


22         REPORT  OF  COMMISSIONER  OF   FISH  AND   FISHERIES. 

The  members  of  the  Commission,  together  with  Mr.  Yeniiing  and  Dr. 
Smith,  met  at  New  York  on  June  2,  where  they  began  their  inquiries 
respecting  the  mackerel  fishery.  From  there  they  proceeded  to  Woods 
Hole,  Mass.,  and  thence  visited  all  the  more  important  fishing  i>ort8on 
Cape  God.  Subsequently  a  few  days  were  spent  in  Boston  and  Glou- 
cester, Mass.,  and  Portland,  Me.  At  all  of  these  places  interviews  were 
held  with  the  fishermen,  the  shore  apparatus  of  capture  was  visited  and 
many  mackerel  were  examined.  At  the  close  of  the  fiscal  year  the 
party  was  at  Eastport,  Me.,  from  which  place  it  was  planned  to  go  to 
the  Gulf  of  St.  Lawrence. 

OYSTER  INVESTIGATIONS   AND   EXPERIMENTS. 

CHESAPEAKE  BAT. 

The  oyster  survey  of  Mobjack  Bay,  begun  in  May,  1892,  was  continued 
during  most  of  the  following  summer,  being  completed  about  August 
20.  The  delineation  of  the  oyster  beds  and  of  the  areas  of  scattered 
oysters  in  the  open  waters  of  the  bay,  by  means  of  the  launch  Petrel^ 
was  finished  early  in  July.  The  dredging  work  was  then  immediately 
taken  up  by  the  steamer  Fish  Hawk,  Lieut.  Robert  Piatt,  XT.  S.  N., 
commanding,  having  for  its  object  to  determine  the  actual  condition  of 
the  oyster  beds,  including  the  number  of  oysters  of  different  sizes  to 
each  square  yard  of  bottom.  Subsequently  the  steamer  Fish  Hatch 
proceeded  to  Tangier  Sound,  on  the  east  side  of  Chesapeake  Bay, 
where  extensive  investigations  had  been  carried  on  the  previous  year, 
and  repeated  its  lines  of  dredgings  over  the  principal  beds,  in  order  to 
ascertain  what,  if  any,  changes  had  taken  place  in  their  condition 
during  the  intervening  twelve  months.  While  the  dredging  work  was 
in  progress  the  launch  Petrel  continued  the  oyster  survey  up  the  four 
rivers  tributary  to  Mobjack  Bay,  the  Bast,  North,  Ware,  and  Severn. 
Signal  stations  had  first  to  be  established,  followed  by  a  triangulation 
of  the  streams  as  far  as  was  considered  necessary,  after  which  the 
location  and  extent  of  the  natural  oyster  beds  were  determined. 

The  assistants  of  the  Fish  Commission  who  were  engaged  upon  this 
inquiry  were  Mr.  John  D.  Battle,  in  charge,  Mr.  W.  F.  Hill,  and  Mr. 
B.  L.  Hardin.  As  soon  as  this  party  returned  to  Washington  the 
construction  of  the  charts  to  illustrate  the  results  of  the  investigation, 
as  well  as  the  compilation  of  the  data  relating  thereto,  were  pushed 
rapidly  to  completion,  and  copies  of  the  same,  together  with  the  cor- 
responding charts  of  Tangier  and  Pocomoke  sounds,  based  upon  the 
surveys  of  1891,  were  supplied,  at  an  early  date,  to  the  government 
of  Virginia,  to  serve  as  a  basis  for  establishing  the  outlines  of  the 
public  oyster-grounds  in  those  parts  of  the  State  waters  to  which  they 
related,  after  the  manner  described  in  the  last  annual  report.  A  steam 
launch  was  also  provided  for  the  use  of  the  State  party  engaged  upon 
this  work.  That  the  assistance  rendered  by  the  United  States  Fish 
Commission  in  this  connection  was  of  great  value  to  the  State  author- 
ities of  Virginia  and  was  duly  appreciated  by  them  may  be  judged  from 
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the  following  extracts  irom  two  letters  received  dnriBg  the  y«ar  from 
the  engineer  in  charge: 

The  steam  launch  furnished  by  the  United  States  Fish  Commission  and  the  copies 
of  the  records  of  that  Commission  have  alone  enabled  me  to  finish  the  work  in 
Tangier  and  Pocomoke  sonnds  in  a  short  time. 

The  charts  showing  the  legal  bonndarieft  of  the  natural  oyster  beds  of  about  half 
of  the  Virginia  waters  have  been  published.  I  should  never  have  been  able  to 
accomplish  this  without  the  assistance  rendered  by  you. 

The  inquiries  respecting  the  food  of  oysters  and  the  relations  of 
oysters  to  their  environment,  by  Dr.  John  P.  Lotsy,  of  Johns  Hopkins 
University,  the  plans  for  which  were  referred  to  in  the  last  report, 
were  commenced  early  in  July,  1892,  and  completed  the  latter  part  of 
September.  These  researches  were  carried  on  in  the  vicinity  of 
Hampton,  Ya. 

GALVESTON  BAY,  TEXAS. 

■ 

In  the  early  part  of  the  summer  of  1892  word  was  received  of  a  sud- 
den and  extensive  mortality  among  planted  oysters  in  Galveston  Bay, 
Texas,  and  an  inquiry  into  the  causes  thereof  was  requested.  One 
comx>any  alone  had  made  plantings  on  480  acres  of  bottom  of  empty 
oyster  shells  and  seed  oysters  a  yeiur  or  so  old,  the  latter  growing 
rapidly  and  the  beds  being  in  a  prosperous  condition  as  late  as  the 
close  of  April,  1892.  During  May,  howevw,  the  oysters  began  to  die 
without  apparent  cause,  and  a  month  later  scarcely  anything  but 
empty  shells  were  left  upon  the  ground  where  a  yield  of  over  300,000 
bushels  had  been  expected  the  following  winter.  The  mortality  was 
not  confined  to  this  particular  planting,  but  was  said  to  have  extended 
also  to  the  wild  oysters  in  other  parts  of  the  bay.  In  August  Mr. 
John  D.  Battle  was  detailed  to  investigate  this  matter,  and  at  the 
same  time  to  make  a  general  examination  with  respect  to  the  oyster 
resources  of  the  region,  to  serve  as  a  basis  for  possible  future  inquiries 
on  a  more  extensive  scale.  Only  a  short  time  was  spent  upon  this  work, 
but  considerable  information  was  obtained. 

With  regard  to  the  question  of  mortality,  the  subject  was  studied 
from  several  standpoints.  Too  great  an  influx  of  fresh  water  has  been 
considered  a  frequent  cause  of  such  destruction.  However,  the  only 
sources,  except  seepage  and  local  rainfall,  from  which  a  supply  of  fresh 
water  can  reach  Galveston  Bay  are  the  San  Jacinto  and  Trinity  rivers, 
both  of  which  are  relatively  small  as  compared  with  the  main  body  of 
the  bay.  The  Trinity  drains  quite  an  extensive  territory,  while  the  San 
Jacinto  does  not,  but  the  fresh  waters  coming  from  both  of  these  rivers 
meet  and  merge  into  each  other  and  flow  over  BedfiSh  Bar  into  the 
lower  part  of  Galveston  Bay.  General  inquiries  made  to  ascertain  if 
there  had  been  an  unusual  rainfall  and  freshet  in  these  rivers  at  or  just 
before  the  period  when  the  mortality  on  the  planted  grounds  was  first 
noticed  afforded  negative  results.  According  to  the  recotibb  yql  ^^ 
ofBce  of  the  Weather  Bureau  in  Galveston,  Yio^«v«c^\5a«c^>aa6L\i%«^ 
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an  average  rainfall  daring  April  and  May,  and  in  March  only  an  inch 
more  than  the  average.  During  the  same  period  there  had  al8o  been 
some  strong  northwest  and  southwest  winds. 

Although  Mr.  Battle's  visit  was  made  daring  the  dry  x>eriod  of  the 
year,  he  undertook  to  ascertain  by  density  observations  the  point 
nearest  to  the  planted  grounds  where  fresh  water  could  then  be  found, 
both  at  the  surface  and  the  bottom.  A  line  of  such  observations  was, 
therefore,  run  up  the  bay  in  a  general  northwesterly  direction,  from  off 
the  foot  of  Tremont  street,  Galveston,  and  over  the  planted  grounds  to 
the  mouth  of  the  San  Jacinto  Biver,  a  distance  of  25  miles.  At  the 
foot  of  Tremont  street  the  specific  gravity  was  1.017  at  high  water,  and 
1  mile  farther,  1.0166.  On  section  1  of  the  planted  beds  it  was  the  same 
as  the  last,  and  on  section  8,  three-fourths  of  a  mile  away,  it  amounted 
to  1.0164.  Beyond  the  area  of  the  planted  grounds  the  observations 
succeeded  one  another  as  follows :    About  1  mile  WN  W.  of  the  west  end 

,  of  Pelican  Island,  1.0147 ;  about  1  mile  SE.  of  Half-Moon  lighthouse,  high 
tide  1.015,  ebb  tide  1.0142;  about  200  yards  from  Half- Moon  light-ship, 
1.0144;  about  1  mile  NNE.  of  DoUar  Point,  ebb  tide  1.0132;  about  2 
miles  south  of  Bedfish  light-house,  ebb  tide  1.007 ;  Bedfish  Beacon,^  1.0036; 
about  400  yards  SE.  of  Northwest  Beacon,  1.002.  Five  subsequent  sta- 
tions were  made,  the  last  about  1  mile  N  W.  of  Bed  Bluff  Buoy,  where  the 
water  was  practically  fresh  both  at  the  surface  and  bottom. 

^  Information  was  furnished  to  the  effect  that  the  water  in  the  bay  is 
never  fresher  than  at  the  time  of  year  when  this  examination  was  con- 
ducted, but  Mr.  Battle  is  inclined  to  doubt  the  correctness  of  this  view 
as  not  being  based  upon  scientific  observations,  and,  moreover,  the 
occurrence  of  any  particular  freshet  having  its  origin  from  25  to  30 
miles  away  might  easily  escape  detection  by  those  living  along  the  sea. 
Such  a  freshet  would  undoubtedly  bring  the  freshwater  point  much 
nearer  to  the  Gulf  and  might  radically  affect  both  planted  and  natural 
oyster  beds.  Even  if  the  salinity  of  the  water  is  as  great  at  all  sea- 
sons as  it  was  in  August,  Mr.  Battle  thinks  his  observations  clearly 
demonstrate  that  it  would  be  the  height  of  folly  to  plant  oysters  north 
of  Bedfish  Bar.  Empty  shells  are  much  more  numerous  than  living 
oysters  on  this  bar,  and  he  has  no  doubt  that  fresh  water  was  the  main 
factor  in  their  destruction.  An  oysterman  of  long  experience  in  this 
region  recalls  that  oysters  have  twice  been  destroyed  in  Galveston  Bay 
within  the  past  twenty-five  years,  once  by  fresh  water  and  again  during 
the  great  southeast  storm  of  1875,  which  lasted  several  days  and  swept 
everything  before  it. 

I  Mr.  Battle  next  made  a  critical  investigation  of  the  planted  beds  and 
of  the  natural  beds  nearest  to  them,  with  the  object  of  determining 
their  relative  condition  as  to  mortality  and  the  character  of  the  bottom. 
Samples  were  obtained  by  tonging  from  all  of  the  eight  sections  of  the 
planted  ground.  The  total  amount  of  material  brought  up  was  1^ 
bushels,  which  contained  46  adult  oysters  and  992  spat.  The  oysters 
were  generally  in  groups  or  clusters,  seldom  single.    The  living  adults 
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seemed  to  be  in  as  good  coDdition  as  those  examined  on  the  natural 
beds,  and  the  spat  was  still  attaching  and  thrifty.  Drawbridge  Beef, 
about  2^  miles  southwest  of  the  planted  beds,  which  was  next  examined, 
is  one  of  the  best  grounds  as  regards  quality  of  oysters,  but  it  has  been 
overfished.  It  showed  no  signs  of  any  special  destruction  which  could 
be  attributed  to  a  late  cause.  It  occupies  a  stable  shelly  bottom  where 
the  observations  were  made.  On  Blind  Shoal  Beef,  another  shelly 
bottom,  about  a  mile  northwest  of  the  planted  grounds,  dead  shells  were 
more  numerous,  which  may  indicate  a  greater  mortality,  and  the  oysters 
were  not  so  finely  shaped  as  those  on  Drawbridge  Beef.  This  bed  is 
nearer  the  fresh- water  point,  but  the  density  determinations  were  as 
high  as  1.0126  and  1.013.  The  oysters  on  Half- Moon  Beef,  judging  from 
the  shells,  show  some  deaths  which  may  have  been  of  late  date,  but  not 
enough  to  assign  any  other  cause  for  mortality  than  that  of  old  age  and 
the  usual  casualties. 

Finally,  the  character  of  the  bottom  on  the  planted  beds  was  tested 
by  means  of  a  sounding  pole,  which  showed  it  to  be  generally  soft,  and 
in  some  places  very  soft.  The  pole  would  usually  go  down  very  easily 
a  distance  of  10  to  12  inches  through  the  mud  before  it  reached  a 
harder  substratum.  Several  times  shells  were  felt  at  a  depth  of  10  or 
12  inches,  apparently  resting  on  this  substratum.  Judging  from  the 
softness  of  the  bottom  and  the  mud-stained  condition  of  the  shells,  Mr. 
Battle  is  led  to  believe  that  mud  has  been  a  factor  which  will  account 
in  part  for  the  destruction  of  the  planted  oysters.  The  general  trend 
of  the  currents  over  these  beds  is  southeast  and  northwest.  One  may 
readily  conceive  that  strong  northwest  winds,  which  have  a  sweep  , 
down  the  bay  from  the  mouth  of  San  Jacinto  Biver,  would  aflFect  objects 
lying  on  the  bottom  in^ shallow  water.  It  would  naturally  impart  a 
motion  to  them  and  cause  them  gradually  to  sink.  It  is  reasonable  to 
suppose  also  that  this  disturbance  would  make  the  water  very  thick 
with  suspended  mud,  especially  that  part  of  it  near  the  bottom  and 
immediately  surrounding  the  oysters,  and  if  continued  for  any  length 
of  time  would  result  in  great  injury  to  the  beds.  Southwest  winds 
would  have  a  similar  but  less  efiect,  for  the  reason  that  they  do  not 
have  the  same  sweep. 

Comparing  the  general  character  of  the  bottom  of  the  natural  beds 
with  that  of  the  planted  grounds,  it  will  be  found  that  the  former  are 
much  more  stable,  owing  to  the  yearly  accretion  of  shells  on  which  the 
living  oysters  grow.  The  plantings  already  made  on  the  artificial  beds, 
amounting  to  400  bushels  to  the  acre,  may  possibly  furnish  a  foundation 
which  will  render  the  bottom  more  stable  and  result  in  the  formation 
of  a  continuous  oyster  bed  in  the  course  of  time,  and  the  chances  of 
success  in  that  direction  would  be  greatly  heightened  by  the  addition 
of  more  shells. 

Within  1^  miles  of  the  planted  area  are  located  mills  for  the  manu- 
facture of  creosote.  It  had  been  conjectured  that  the  refuse  from  these 
mills  might  have  been  responsible  for  at  least  a  part  of  the  mortality 
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above  referred  to.  An  examination  of  the  piles  of  neighboring  wharves, 
however,  showed  the  presence  of  adult  oysters  and  spat  in  a  floarishing 
condition,  as  well  as  an  abundance  of  other  forms  of  life  which  are 
generally  found  in  such  situations.  The  pungent  odor  of  creosote  was 
very  strong  under  the  nearest  wharf,  but  it  did  not  seem  to  affect  the 
welfare  of  the  oysters  there,  although  they  appeared  to  Mr.  Ba4#tle  to 
leave  an  astringent  taste  in  the  mouth.  A  sample  of  the  water  and 
specimens  of  oysters  f^om  the  wharves  were  afterwards  subjected  to 
chemical  examination  in  Washington,  without  discovering  the  presmiee 
of  creosote  or  of  any  other  poisonous  matter. 

Besides  the  inquiries  above  referred  to,  Mr.  Battle  also  located 
approximately  all  of  the  natural  oyster  beds  in  Galveston  Bay.  There 
are  none  in  the  deeper  parts  of  the  bay,  probably  owing  to  the  soft 
character  of  the  bottom,  but  they  are  situated  on  shoals,  from  which,  in 
some  instances,  they  have  encroached  on  the  adjacent  soft  bottom  by 
yearly  accretion.  Except  for  the  preponderance  of  this  soft  bottom 
the  conditions  seem  favorable  for  oyster-culture  south  of  Bedfish  Bar, 
in  case  the  water  is  never  fresher  than  in  August  for  any  length  of 
time.  The  only  enemies  known  are  the  drill,  conch,  and  drumfish,  no 
harmfal  starfishes,  it  is  asserted,  finding  their  way  to  the  oyster  beds. 

SEA  ISLE  CITY,  N.  J. 

In  the  last  annual  report  reference  was  made  to  experiments  by  Prof- 
John  A.  Ryder,  of  the  University  of  Pennsylvania,  respecting  the  col- 
lecting of  oyster  spat  in  accordance  with  an  entirely  new  method,  which 
promised  excellent  practical  results.  Formerly,  while  a  member  of  the 
scientific  staff  of  the  Fish  Commission,  Professor  Ryder's  energies  were 
directed  chiefly  toward  the  solution  of  this  important  and  perplexing 
problem,  which  involves  the  prosperity  of  a  large  proportion  of  our 
coastwise  population.  His  work  was  then  carried  on  mainly  at  St. 
Jerome  Creek,  Maryland,  and  at  the  Woods  Hole  station  of  the  Fish 
Commission,  and,  although  fair  success  was  met  with,  it  fell  short,  for 
some  reason,  of  the  practical  benefits  which  had  been  anticipated. 

During  the  season  of  1891,  taking  advantage  of  the  facilities  afibrded 
by  the  marine  station  of  the  University  of  Pennsylvania  at  Sea  Isle 
City,  N.  J.,  Professor  Ryder  started  upon  a  new  series  of  experiments 
differing  radically  from  any  he  had  tried  before.  The  incidental 
expenses  of  the  work  that  year  were  met  by  the  university.  During  the 
next  summer,  1892,  cooperation  with  the  Fish  Commission  was  accepted 
to  the  extent  of  paying  for  the  appliances  and  supplies  necessary  to 
conduct  the  work  upon  a  larger  scale. 

The  following  extra<5ts  from  letters  written  by  Professor  Ryder  in  May 
and  June,  1892,  will  serve  to  explain  his  plans: 

I  propose  this  sammer  to  conduct  a  series  of  experiments  on  a  wholly  new  line.  I 
think  most  of  us  have  been  mistaken  in  our  way  of  looking  at  the  question.  I  want, 
this  year,  to  produce  from  30  to  60  bushels  of  seed  oysters  to  the  square  rod.  I  have 
already  experimented  far  enough  at  Sea  Isle  to  show  that  such  an  estimate  is  not 
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eztraTagant.  »  ^  •  i  firmly  believe  that  the  culture  of  oyater  spat  or  seed  iB  as 
practicable  as  bee-culture,  and  that  it  may  be  profitable  also.  I  believe  that  the 
production  of  spat  or  seed  oysters  can  be  carried  on  in  concentrated  or  condensed 
form,  and  that  it  may  and  will  become  a  distinct  industry  from  thafc  of  oyster 
planting.  It  will  inevitably  come  to  this,  and  will  be  as  scientific  and  precise  in  its 
knowledge  of  conditions  as  bee- culture. 

I  have  just  returned  from  a  visit  to  Sea  Isle  City  to  inspect  my  last  year's  experi- 
ments in  oyster-culture.  I  find,  to  my  surprise,  that  spatting  is  already  in  progress 
there,  and  I  inclose  with  this  a  young  oyster  which  I  should  judge  was  already  three 
weeks  old.  These  results,  together  with  my  Chesapeake  Bay  observations  made  in 
1880,  prove  that  the  spatting  period  extends  over  four  or  five  months.  My  method  of 
working  there  has  resulted  in  the  development  of  what  I  believe  must  eventually  be 
the  method  of  rearing  spat  on  a  large  scale  for  commercial  purposes  on  an  apparatus 
that  will  cost  30  cents  per  square  yard.  The  yield  from  the  very  small  plant  already 
in  use  promises  the  first  year  from  1  to  3  bushels  of  seed  oysters  per  square  yard, 
ranging  from  2  to  2^  inches  in  length.  The  method  is,  in  fact,  applicable  where  the 
bottom  consists  of  ooze  and  is  unfit  for  planting,  and  will  enable  the  oystermen  of 
New  Jersey  to  reclaim  thousands  of  unused  acres  of  riparian  territory.  My  plan  is 
essentially  the  creation  of  an  artificial  bottom  or  bed  which  shall  be  at  all  times  acces- 
aible  for  cleaning,  sorting,  spawning,  and  growing  oysters  to  marketable  dimensions. 
It  also  makes  it  possible  to  use  the  whole  spawning  season,  four  or  five  months,  with 
clean  shells  for  the  whole  time.  Moreover,  there  is  no  loss  of  shells  in  the  mud,  so 
that  shells  once  brought  to  the  bed  can  be  used  until  they  have  caught  spat.  This 
does  away  with  the  wasteful  results  of  sowing  shells  on  the  bottom. 

Since  I  have  returned  I  have  visited  Sea  Isle  and  met  one  of  the  oystermen  there, 
who  is  very  much  interested.  He  told  me  that  if  he  could  do  on  a  more  extensive 
scale  what  I  succeeded  in  doing  there  last  year  on  a  small  scale,  he  would  not  here- 
after need  to  import  seed  from  the  Chesapeake.  He  will  supplement  my  work  with 
experiments  of  his  own.  This,  from  a  practical  man  who  has  been  in  the  business 
for  many  years,  is,  it  seems  to  me,  a  pretty  strong  indorsement. 

The  framework  for  holding  the  cultch  and  breeding  oysters  was  con- 
structed in  the  early  part  of  July,  1892.  It  consisted  of  six  squares  of 
No.  16  galvanizediron  wire  netting,  each  1  rod  square  and  having  a 
2- inch  mesh.  These  squares  or  frames  were  supported  on  cedar  piles 
driven  into  the  soft  mud  and  jointed  with  stringers  of  light  pine.  The 
entire  outfit  was  very  cheap,  costing  only  a  little  over  $60,  inclusive  of 
the  oyster  shells  planted  upon  it,  and  will  last  for  two  or  three  years 
without  repairs.  This  apparatus  was  arranged  in  the  wide  tide- water 
ditches  which  had  been  cut  to  drain  the  land  about  the  laboratory  at 
Sea  Isle  City.  The  wire  screens  were  placed  about  6  to  8  inches  below 
high- water  level,  so  that  when  covered  with  30  to  50  bushels  of  clam 
and  oyster  shells  as  cultch,  together  with  a  few  adult  oysters  to 
furnish  the  spawn,  the  top  of  the  bed  was  nearly  uncovered  at  low  tide. 
The  idea  was  to  have  the  cultch  as  near  the  surface  as  possible,  in  order 
that  the  fry  might  have  a  proper  chance  to  set. 

The  experiments  of  the  first  year,  1891,  afforded  very  encouraging 
results,  as  at  the  end  of  eleven  mouths  some  of  the  spat  had  attained 
a  length  of  3  Inches  and  would  have  made  cuUings  or  good  plants. 
In  that  year  they  obtained  as  many  as  30  to  40  bushels  of  seed  to  the 
square  rod,  including  the  old  shells  to  which  they  were  attached.  At 
this  rate  the  x>ossibility  of  growing  seed  from  cultch  thus  treated  may 
be  considered  as  having  been  successfully  proved,  aivOi  ^  \>;\^  «vA  ^^  XXs^sb 
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first  half  of  1893  the  original  square  bed  had  been  transformed  into  an 
almost  solid  oyster  bank.  In  1892  the  six  new  frames  were  not  in  place 
until  later  in  the  season  and  the  results  were  consequently  not  so  good, 
but  the  experiment  attracted  much  attention  among  the  oyster-growers 
of  the  neighborhood. 

The  satisfactory  outcome  of  Professor  Kyder's  experiments  induced 
the  legislature  of  New  Jersey  to  appropriate  $5,000  annually  for  three 
years  to  supplement  his  work  upon  a  practical  scale.  In  discussing 
the  manner  in  which  this  sum  could  best  be  expended  Professor  Byder 
has  expressed  himself  as  follows  respecting  the  method  which  he  would 
prefer  to  see  tried : 

If  any  action  ia  to  be  taken  in  tbe  matter,  sites  shonld  be  selected,  under  intelli- 
gent direction,  at  d liferent  points  in  tbe  State  at  once,  and  work  began  to  carry  ont 
the  experiments  on  a  large,  practical  scale.  If  successfal,  this  investment  by  the 
State  of  $5,000  per  year  will  be  an  absolutely  insignificant  sum  in  comparison  with 
tbe  resulting  development  of  an  industry  worth  millions  of  dollars  per  annam  to  her 
citizens. 

My  plan,  based  partly  upon  the  experimental  results  of  tbe  past  obtained  by 
myself  and  others,  is  something  like  the  following:  First  of  all,  having  obtained  a 
suitable  place  where  oyster  spatting  is  known  to  occur  naturally  and  abundantly, 
and  where  the  salinity  of  the  water  is  about  right,  or  somewhere  between  1.014  and 
1.022,  according  to  a  standard  hydrometer,  a  site  is  to  be  selected  for  the  establish- 
ment of  the  plant,  which  should  bo  in  complete  working  condition  not  later  than 
the  25th  day  of  June  next.  This  site  should  be  of  such  a  character  as  will  enable  the 
construction  of  an  inclosnre  or  pond  on  a  pretty  large  scale,  say  half  an  acre  at 
least.  It  might  even  be  that  a  pond  would  have  to  be  excavated  near  the  shore;  but 
in  any  event  the  jilant  should  bo  so  arranged  that,  under  the  given  conditions,  the 
most  economical  plans  of  construction  could  be  followed.  This  pond  should  be  com- 
pletely shut  off  from  all  direct  tidal  connection  with  the  sea  while  in  use,  and  lie, 
if  possible,  in  a  perfectly  accessible  position  from  all  sides,  somewhat  higher  than 
sea  level,  though  it  should  be  possible  to  fill  the  pond  from  the  sea  if  necessary. 

The  pond,  which  we  will  designate  A,  should  represent  an  area,  say,  of  from 
one-half  to  1  acre,  with  a  platform  resting  upon  piles,  quite  near  the  surface  of  tbe 
water.  This  platform  is  formed  of  galvanized  netting,  2-inch  mesh,  costing  3  cents 
per  square  yard,  and  supported  on  piles  and  stringers.  It  will  hold  a  layer  of  oyster 
shells  3  or  4  inches  thick,  or  40  bushels  to  the  square  rod,  or  from  800  to  1,600 
bushels  of  oyster  shells,  according  as  the  size  of  such  a  pond  and  platform  equals 
one-half  or  1  acre.  This  is  our  nursery  for  clean  oyster  shells,  clam  shells,  pots- 
herds, tiles,  or  anything  that  young  swimming  oyster  **fry"  will  cling  to  in  order  to 
grow  into  the  condition  of  the  young  oyster,  or  "spat,"  as  it  is  called. 

There  shonld  be  another  platform,  B,  of  an  area  of  one-fourth  acre,  covered  thickly, 
say,  with  100  to  200  bushels  of  adult  spawning  oysters,  and  the  whole  immersed,  say,  6 
inches  or  1  foot  below  extreme  low  water.  This  area  should  also  have  a  ledge  of 
heavy  planking  constructed  all  round  it,  so  as  to  prevent  the  "fry''  of  the  oyster  during 
its  floating  stage  from  being  wafted  away  by  the  tides  and  lost.  Where  a  natural 
oyster  reef  exists  the  platform  would  not  be  needed,  since  such  a  reef  near  by  would 
amply  supply  the  millions  of  fry  that  would  be  required  for  our  experiments. 

Next  there  must  be  a  wind  engine  and  tank  for  pumping  the  sea  water  throagh 
pipes  from  all  parts  of  the  area  B,  and  from  near  the  surface,  where  the  floating  or 
swimming  "fry"  is  very  abundant.  This  sea  water,  charged  with  its  oyster  "  fry," 
is  then  carried  to  the  far  side  of  the  pond  A.  The  water  then  flows  from  outlet  pipes 
toward  escape  pipes  and  back  to  the  sea.  In  this  way,  with  only  slight  provisions 
for  filtration,  and  perhaps  a  tank  under  the  wind  engine  for  allowing  the  coarsest 
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sediment  to  subside,  biUions  of  oyster  ''fry"  can  be  pumped  from  the  area  B  through 
the  mass  of  shells  covering  the  platform  A. 

The  best  possible  conditions  could  be  maintained  and  the  shells  could  be  kept 
clean  in  the  pond  A  by  overhauling  them  by  hand  from  time  to  time,  giving  each 
one  a  shaking  in  the  water,  so  as  to  always  present  clean  surfaces  for  spatting  during 
the  six  to  eight  weeks  within  which  that  occurs.  With  such  a  plant,  costing  about 
$1,000  to  $2,000  for  its  first  installation,  I  would  expect  that  something  of  permanent 
value  might  come,  and  that  such  establishments  would  become  the  basis  for  more 
extensive  enterprises  controlled  by  private  capital. 

The  device  here  described  provides  many  things  in  the  best  and  cheapest  form, 
though  it  is  not  assumed  that  the  plan  may  not  be  greatly  improved  and  perhaps 
modified  as  a  result  of  practical  experience.  The  uims  to  be  sought  are:  (1)  A  vast 
amount  of  surface  in  the  form  of  clean  shells  supported  upon  a  platform,  placed  in 
position  about  the  1st  day  of  July,  when  (2)  the  wind  engine  may  be  started  to 
pump  the  water  charged  with  ''fry"  from  the  bed  of  adult  spawning  oysters. 
(3)  The  "  fry"  should  be  pumped  from  the  surface,  where  it  swims  for  a  time.  This, 
I  think,  is  an  important  point.  Past  experience  shows  that  the  passage  of  the  **  fry" 
through  a  pump  does  not  injure  it.  With  such  a  plant,  aud  in  the  light  of  past 
experiences  at  Sea  Isle,  especially  the  season  of  1891,  for  every  bushel  of  shells  put 
into  the  nursery  I  should  expect  a  bushel  of  seed.  Past  experience  shows  that  this 
seed  will,  in  the  space  of  twelve  months,  reach  a  size  of  2^  inches.  This  estimate  I 
believe  to  be  a  fair  one,  and  since  the  installation  or  plant  is  practically  a  permanent 
fixture,  the  possibility  of  conducting  such  establishments  as  permanent  nurseries 
for  the  production  of  seed  oysters  for  planting  is  seen  to  be  a  practical  matter 
awaiting  a  practical  test.  Oysters  are  like  potatoes;  they  will  stay  just  where  you 
plant  them.  The  only  one  of  their  stages  that  is  locomotive  is  the  ''  fry  "  or  swim- 
ming stage.  With  such  a  device  as  the  above  we  get  the  maximum  possible  spatting 
capacity  from  an  abundant  source  of  fry  production.  That  source  should  be  at 
least  200  bushels  of  adult  spawners — better  still  if  it  were  2,000  bushels.  This  last 
number  of  spawners  should  yield  at  least  600,000,000,000  of  fry.  This  vast  multi- 
tude of  young  oysters  pumped  through  800  to  5,000  bushels  of  shells  should  yield  an 
abundant  supply  of  spat  capable  of  growing  into  ''plants"  or  seed  oysters,  fit  for 
restocking  exhausted  beds. 

The  time  may  come,  as  it  already  has  in  parts  of  the  country,  where  oyster  and 

clam  shells  can  not  be  obtained  in  sufficient  quantity  to  serve  as  the  ^'cultch"  or 

nidus  upon  which  the  "  fry  "  is  to  attach  itself.    When  this  happens  it  will  be  an 

easy  matter  to  produce  a  cheap  kind  of  tile  or  earthenware  by  machinery,  in  curved 

flakes  somewhat  like  the  oyster  shell  itself  in  shape,  that  can  be  ''burned"  or 

"kilned''  somewhat  after  the  manner  of  bricks.    This  material  could  be  produced 

in  vast  quantity  and  very  cheaply  for  the  purpose  of  furnishing  the  foundations  for 

the  "spat"  or  seed  oysters  in  these  oyster  nurseries  of  the  future.    The  experiments 

conducted  under  my  direction  at  Sea  Isle  for  the  past  two  years,  on  behalf  of  the 

United  States  Fish  Commission,  have  served  to  show  what  the  probabilities  of  arti-~ 

ficial  oyster-seed  culture  may  some  day  become  when  pursued  with  sufficient  capital 

and  energy. 

PACIFIC  COAST. 

While  it  has  been  impossible  daring  the  past  year  to  undertake 
any  extensive  investigations  or  experiments  respecting  the  subject  of 
increasing  the  oyster  supply  on  the  Pacific  coast,  observations  upon 
the  temperature  and  density  of  the  water  in  places  supposed  to  be 
favorable  to  oyster  growth  have  been  made  whenever  the  opportunity 
permitted.  Such  inquiries,  continued  from  year  to  year,  as  they  have 
been  in  the  past,  will  ultimately  yield  information  of  great  value  to  thosft 
desirous  of  attempting  the  establishment  of  new  oy  sl^t  \>\«vi\i^  ^^qtr.  w\fc 
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source  or  another.  There  are  several  bayB  along  that  coast  which  seem 
to  be  suitable  for  the  introduction  of  Atlantic  stock,  and  it  is  now  pro- 
posed by  the  Fish  Commission,  as  soon  as  the  necessary  arrangements 
can  be  perfected,  to  make  a  small  planting  of  the  eastern  species,  prob- 
ably at  Willapa  Bay,  Washington,  where  the  character  of  the  bottom 
and  salinity  of  the  water  appear  to  favor  the  success  of  such  an  exi)eri- 
mcnt.  Great  interest  is  now  manifested  along  the  entire  extent  of  the 
Pacific  coast  in  respect  to  the  oyster  question  in  general,  and  letters 
requesting  advice  as  to  where  the  best  seed  can  be  obtained  or  as  to  the 
conditions  necessary  to  insure  the  growth  and  welfare  of  this  mollosk 
are  constantly  received. 

EUBOPEAN  METHODS  OF  OYSTEB-CULTUBE. 

The  last  annual  report  contains  a  reference  to  important  studies 
respecting  oyster-culture  in  France,  made  for  the  benefit  of  the  Fish 
Commission  during  the  summer  and  fall  of  1891  by  Dr.  Bashford  De»i, 
of  ^Columbia  College,  New  York.^  Before  the  close  of  that  year  Dr. 
Dean  extended  his  inquiries  on  the  same  subject  to  Spain  and  Portugal, 
and  during  the  one  just  past  he  has  visited  Italy,  Germany,  Holland, 
Belgium,  and  England  on  a  similar  mission.  A  report  upon  the  results 
of  his  observations  in  those  several  countries,  accompanied  by  many 
instructive  illustrations  based  upon  photographs  made  by  himself,  has 
recently  been  received  and  published.'  It  will  prove  of  great  interest 
to  all  the  practical  oystermen  of  this  country  who  are  desirous  of 
improving  the  condition  of  their  industry.  Dr.  Dean's  field  inquiries 
wei'e  conducted  with  great  care,  strict  attention  being  paid  to  all  impor- 
tant matters  of  detail;  and  in  the  preparation  of  his  report  he  has  taken 
exceeding  pains  to  present  in  a  concise  form  the  different  subjects  of 
which  it  treats,  without  omitting,  however,  anything  essential  to  their 
complete  understanding. 

The  reasons  for  extending  these  researches  to  other  countries  than 
France  are  explained  by  Dr.  Dean  as  follows,  in  the  introduction  to  his 
last  paper: 

The  methods  in  use  along  the  ocean  coast  of  France  are,  in  general,  similar  to  those 
of  the  neighboring  countries.  It  has,  however,  seemed  important  to  understand  the 
cultural  modifications  rendered  necessary  by  changes  in  climate,  shore  characters, 
and  saltness  of  water.  Local  conditions  may  not  unnaturally  have  favored  one  par- 
ticular locality  to  such  a  degree  that  methods  of  culture  there  in  use  might  prove  of 
little  value  in  other  and  even  neighboring  regions.  By  general  comparison  a  more 
distinct  idea  may  be  obtained  of  the  actual  character  and  extent  of  artificial  culture. 
Thus  may  be  seen  by  what  manner  and  means  one  country  of  Europe  has  taken 
advantage  of  the  practical  successes  of  a  neighboring  one,  has  modified  processes  to 
suit  local  conditions,  found  by  experiment  to  what  limits  imported  methods  may  be 
carried,  and  succeeded  or  failed  in  securing  the  most  Judicious  governmental  aid 
in  obtainiug  concession  of  cultural  lands  and  in  preserving  the  natural  supplies  of 
spawning  oysters'. 

>  Report  on  the  Present  Methods  of  Oyster-Culture  in  France,  by  Bashford  Dean. 
BuU.  U.  S.  Fish  Comm.  for  1890,  pp.  363-388,  plates  68-78. 

'''Report  on  the  European  Methods  of  Oyster-Culture,  by  Bashford  Dean.  Bull. 
U.  8.  Fish  Comm.  for  1891,  pp.  357-406,  plates  75-88. 
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The  industry  is  discussed  by  Dr.  Dean  separately  for  each  country, 
comprising  in  each  case  an  account  of  the  distribution  and  character- 
istics of  the  natural  beds,  of  the  methods  employed  in  cultivation,  in 
the  production  of  seed  and  the  rearing  to  adult  size,  and  of  all  other 
matters  bearing  upon  the  subject  of  oyster  production  and  preserva- 
tion. The  importance  of  the  suggestions  contained  in  this  report,  as 
well  as  in  the  preceding  one,  can  not  be  overestimated,  and  it  is  sin- 
cerely to  be  hoped  that  the  oyster  interests  of  this  country  will  be  mate- 
rially advanced  thereby.  Some  of  the  more  significant  of  Dr.  Dean's 
conclusions  are  quoted  herewith: 

It  would  appear,  for  eitamplei  that  the  degree  of  density  of  the  water  is  one  of 
the  Qiost  important  factors  inflaencing  the  spawning  and  fattening  of  the  oyster. 

*  *  *  The  density  of  the  water  recorded  in  the  hest  spawning-grounds  of  the 
French  coast  is  practically  that  of  the  spawning-grounds  of  Italy  and  of  northern 
Enrope.  *  •  •  The  specific  gravity  of  the  water  in  regions  of  maximum  pro- 
duction throughout  Europe  appears  to  he  uniform  at  about  1.023  in  the  case  of  the 
**fLat"  oy ater  {Osirea  edulis),  and  at  about  1.021  in  the  case  of  the  Portuguese  species 
{Oatrea  angulata).  The  influence  of  warmth  is  not  to  be  underestimated  in  regard 
to  the  time  and  degree  of  spawning. 

The  amount  of  spat  occurring  annually  in  a  region  appears  to  be  directly  in  pro- 
portion to  the  number  of  spawning  oysters  in  that  region.  This  is  by  no  means  a 
novel  suggestion ;  it  is  one,  however,  that  has  been  repeatedly  impressed  upon  the 
,  writer.  The  older  idea,  it  wiU  be  remembered,  is  that  banks  can  never  be  exhausted, 
on  the  ground  that  the  few  oysters  left  by  the  dredgers  will,  by  the  annual  spawning 
of  several  millions  of  young,  cause  a  very  rapid  regeneration.  That  the  banks  regen- 
erate is  true,  but  the  process  is  shown  to  be  slow  and  beset  with  many  difficulties. 

*  *  *  It  should  be  noted  that  only  in  those  places  in  Europe  where  the  natural 
bulk  of  spawning  oysters  is  actually  maintained  does  a  great  quantity  of  spat  occur 
regularly;  also  that  where  the  number  of  spawning  oysters  is  equal,  the  percentage 
of  spat  will  be  notably  greater  if  the  spawning  oysters  are  little  disturbed. 

The  annonnt  of  oyster  food  appears  to  be  notably  characteristic  of  a  locality  whose 
normal  food  value  is  represented  by  conditions  of  warmth,  density,  and  richness  in 
the  organie  and  inorganic  salts,  which  serve  to  rapidly  generate  the  oyster-food 
organisms.  Should  this  natural  food  value  of  a  locality  be  a  high  one,  culture  has 
demonstrated  empirically  that  the  number  of  oysters  that  may  be  reared  is  exceed- 
ingly great.  It  would  appear  that  the  number  of  oysters  to  be  fattened  is  directly 
proportioned  to  the  food  normal  of  the  locality  and  to  the  volume  of  water  which 
paoses  over  the  bed.  The  actual  size  of  a  natural  oyster  bed  is  limited  by  other 
reasons  than  that  of  a  failure  of  the  food  supply  in  the  neighborhood.     *     <»    * 

The  system  of  stated  oyster  reserve  has  been  the  key  to  the  success  achieved  by 
the  French  and  Dutch  industries,  and  has  alone  rendered  it  possible  for  these  two 
countries  to  supply  the  entire  seed  market  of  Europe.  To  obtain  seed  oysters  by 
collectors  is  shown  to  be  possible  only  when  a  regular  yearly  fall  of  spat  is  thus 
assured.  Proximity  to  a  large  stock  of  spawning  oysters  is  one  of  the  imperative 
conditions  of  artificial  production,  a  condition  that  has  been  too  often  lost  sight  of 
in  experiments  made  along  the  Atlantic  coast  of  the  United  States.  Collectors  in 
Europe  are  placed  on  no  river  bank  or  sunk  in  no  stream  save  where  the  culturist  is 
fairly  sure  of  a  set  that  wUl  be  at  least  profitable.  If  experiments  in  artificial  pro- 
duction are  to  be  made  in  the  United  States,  the  suggestion  given  by  European  oyster- 
culture  la  to  secure  for  the  purpose  a  particular  part  of  beach,  near  the  line  of  low 
water,  where  spat  has  been  found  to  regularly  occur.  If  a  trial  demonstrates  that 
the  locality  is  favorable,  the  European  culturist  would  then  gradually  and  carefully 
expend  his  money  in  the  purchase  or  preparation  of  a  jmore  extended  area  for  collect- 
ing and  would  study  to  provide  the  most  suitable  form  o{  coW^^^tot.    "^    «    "« 
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There  can  be  no  doubt  that  artificial  production  would  succeed  in  American 
waters.  The  question  is  the  practical  one,  whether  it  would,  on  an  extended  scale, 
be  less  costly  than  the  price  of  natural  seed.  This  can  only  be  determined  by  experi- 
ments in  a  favorable  locality.  *  *  •  The  phase  of  European  oyster-culture  that 
has  as  yet  no  equivalent  with  us  at  home  is  that  of  the  extreme  value  of  land  at 
particular  points.  •  *  *  The  general  need  in  the  United  States  for  area  in  which 
to  extend  oyster-culture  can  hardly  be  regarded  as  immediate.  At  points,  however, 
where  local  cultural  conditions  are  exceedingly  favorable  to  rapid  growth  or  fatten- 
ing, it  would  seem  a  practical  measure  to  bring  into  cultivation  extended  shore 

strips  near  the  zone  of  low- water  mark  by  use  of  tidal  parks  of  the  least  costly  type. 

»  «  «  *  «  •  • 

In  those  countries  alone  where  government  has  absolutely  preserved  supplies  of 
spawning  oysters  does  seed-culture  flourish.  The  permanent  closure  of  a  small 
natural  ojster- bearing  area  has  apparently  done  what  has  not  been  done  by  a  close 
season  of  the '^R  "-less  months.  *  *  *  That  the  absolute  reservation  of  oyster- 
bearing  laud  will  have  an  immediate  and  important  influence  upou  the  production 
of  seed  iu  neighboring  areas  is  a  proposition  which  European  experience  seems  to 
demonstrate ;  and  the  writer  would  suggest,  as  in  his  former  report,  that  the  matter 
of  reservation  seems  far  more  pertinent  to  the  needs  of  the  American  industry  than 
any  attempts  at  artificial  production.  *  *  *  Reservation  is  clearly  a  gov- 
ernmental duty,  whether  State  or  local.  The  matter  is  not  a  new  one,  and  the 
condensed  experience  of  Europe  merely  emphasizes  what,  with  various  modifications 
as  to  tenure,  time,  and  degree,  the  authorities  on  this  subject  in  the  United  States 
have  already  advised. 

PHYSICAL  INQUIRIES. 
OFF  COAST  OF  SOUTHERN  NEW  ENGLAND  AND  THE  MIDDLE   STATES. 

As  it  wa8  found  impossible  to  coiitinae  during  the  summer  of  1892  the 
elaborate  series  of  observations  carried  on  during  the  previous  three 
years  respecting  the  temperature  and  other  physical  observations  off 
the  southern  coast  of  Kew  England,  it  was  decided  to  have  the  schooner 
Orampns  make  a  thorough  search  for  the  tilefish  in  the  localities  where 
it  had  abounded  before  the  astonishing  mortality  in  1882,  which  seemed 
to  have  effected  its  extermination.  Predicting  its  return  upon  the 
results  of  the  physical  inquiries  recently  conducted,  it  was  confidently 
expected  that  at  least  a  few  specimens  would  be  captured,  and  such 
proved  to  be  the  case.  During  the  several  trips  made  between  the 
region  off  Marthas  Vineyard  and  the  latitude  of  the  Delaware  capes, 
8  specimens  were  secured  by  means  of  cod  trawls,  some  of  them  of  very 
fair  size.  The  investigations  of  1892,  as  well  as  those  of  the  previous 
three  years,  were  in  charge  of  Prof.  William  Libbey,  jr.,  of  Princeton 
College,  the  Commissioner  of  Fisheries  also  taking  an  active  part  in 
the  work  and  accompanying  the  Orampus  in  its  earlier  trips. 

The  following  ;notice  of  the  results  accomplished  during  the  past 
three  years  has  been  prepared  by  Professor  Libbey : 

During  the  summers  of  1890  and  1891  work  waa  continued  in  the  same  area  of  water 
off  the  southern  New  England  coast  as  in  1889,  the  same  limitations,  east  and  west, 
and  north  and  souths  being  observed,  except  that  iu  1890  the  lines  run  by  the  Coast 
Survey  steamer  Blake  extended  20  miles  farther  out  to  sea  than  usual,  or  c^  totftl 
distance  of  150  miles. 
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As  the  steamer  Blake  oonld  not  be  spared  for  this  purpose  in  1891,  the  parties  upon 
the  schooner  Grampus  and  the  Nantucket  New  South  Shoal  light-ship  were  the  only 
onee  in  the  field.  As  it  was  considered  inadvisable  to  make  a  regular  series  of 
observations  over  the  entire  area  this  year,  such  lines  were  chosen  as  would  serve  to 
bring  out  the  essential  character  of  conditions  supposed  to  exist.  Each  line  run, 
however,  was  equivalent  to  one  that  had  been  utilized  in  previous  years,  but  the 
distance  between  the  lines  was  greater.  The  schooner  Grampus  occupied  148  stations 
along  13  such  lines,  making  a  total  of  about  1,500  serial  temperature  observations  of 
the  water  and  over  300  determinations  of  its  specific  gravity.  In  the  same  connec- 
tion over  11,000  hourly  meteorological  observations  were  recorded.  The  light-ship 
party  was  on  duty  from  July  3  to  August  17,  during  which  time  it  made  500  serial 
temperature  and  250  specific-gravity  observations  of  the  water,  besides  a  special 
aeries  of  over  1,000  hourly  determinations  of  specifie  gravity.  The  hourly  observa- 
tions respecting  meteorological  conditions  by  this  party  amounted  to  17,000.  The 
total  number  of  observations  made  in  1891  was,  therefore,  32,000,  as  compared  with 
39,000  the  previous  year,  when  three  parties  were  at  work. 

The  relations  of  the  Gulf  Stream  to  the  Labrador  current,  as  brought  out  by  this 
study,  are  especially  interesting  because  of  their  bearing  upon  the  migrations  of 
schools  of  fishes.  The  region  off  the  southern  coast  of  New  England  was  chosen  for 
this  inquiry  because  it  was  supposed  that  the  contrasts  between  the  currents  would 
be  more  distinctly  shown  there  from  the  fact  of  their  being  forced  closer  together  by 
the  projection  of  the  mainland  to  the  southeastward  from  its  general  curve.  This 
expectation  was  realized  in  the  course  of  our  investigations. 

The  50^  curve  of  temperature  obtained  by  plotting  the  observations  made  at  the 
different  stations  has  been  an  interesting  one  from  the  beginning.  It  has  been 
the  means  of  demonstrating  the  fact  that  there  are  two  sets  of  conditions  under 
which  these  two  distinct  bodies  of  water  come  into  contact.  It  will  be  convenient 
to  speak  of  these  two  portions  of  the  main  current  of  the  Gulf  Stream  separately 
under  two  headings,  namely,  the  upper  portion  and  the  lower  portion. 

Upper  portion, — ^The  boundary  between  the  cold  and  warm  waters  at  the  surface  is 
▼ery  seldom  a  straight  line,  perpendicular  to  the  surface  of  the  water.  It  marks 
the  position  of  the  resultant  of  all  the  forces  at  work.  Of  course  the  general  poi(i- 
tion  of  the  boundary  will  be  determined  by  the  velocities  of  the  two  bodies  of  water 
and  their  direction  when  they  come  in  contact.  If  we  leave  out  of  consideration, 
for  the  present,  the  wind  as  an  effective  agent  in  the  production  and  directing  of  the 
ocean  currents,  we  find  that  in  addition  it  becomes  a  most  potent  factor  in  the 
oaasation  of  the  changes  which  are  produced  in  the  position  of  the  boundary  line  at 
the  surface.  The  winds  certainly  sway  the  surface  waters  of  these  currents  one  way 
or  another ;  it  may  be  for  miles  in  one  direction  or  the  other;  Just  as  they  may  retard 
or  reenforce  them  in  their  general  direction. 

The  winds  which  blow  over  this  portion  of  the  North  Atlantic  may,  for  oonven- 
ienoe,  be  divided  into  two  classes.  One  may  be  said  to  blow  in  a  southeasterly 
direction  and  the  other  in  a  northwesterly  direction.  The  general  tendency  of  the 
first  group  or  summer  set  will  be  to  drive  the  warmer  waters  at  the  surface  toward 
the  coast,  thus  forcing  them  above  the  colder  waters  ef  the  Labrador  current.  The 
other  or  winter  set  may  be  considered  to  have  the  opposite  effect  upon  these  waters, 
and  the  final  position  reached  after  a  cycle  is  completed  will  depend  on  the  relative 
velocities  of  the  winds.  It  is  not  denied  that  there  are  other  factors  which  enter 
into  this  result,  or  that  this  position  is  not  affected  by  the  physical  characters  of  the 
waters,  viz,  their  relative  temperatures,  densities,  etc.,  but  it  is  claimed  that,  after  due 
allowance  is  made  for  these  other  factors,  the  winds  are  the  most  active  causes  of 
the  daily  and  seasonal  variations  which  take  place  in  the  position  of  this  boundary. 

While  these  motions  may  equalize  one  another  and  the  resultant  position  remain 
the  same  from  year  to  year,  it  is  supposable  that  there  may  be  an  excess  in  one  or 
the  other  of  these  directions  for  a  series  of  years,  with  the  result  that  the  boundary 
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will  be  carried  far  from  its  normal  position  in  one  direction  or  the  other,  and  thus 
mask  the  true  position  of  the  main  body  of  one  or  the  other  of  these  currents  to  a 
very  considerable  extent. 

Lower  parHan, — It  might  be  expected  that  in  this  position  only  the  general  causes 
which  produce  and  modify  the  currents  in  the  oceans  could  bring  about  any  change 
in  either  their  velocity  or  their  direction .  But  there  is  no  doubt  that  the  cumulative 
e£fect  of  long-continued  impulses,  as  described  above,  resulting  in  each  case  in  a  gain 
in  one  or  the  other  of  these  directions,  will  ultimately  be  felt,  and  the  result  will  be 
seen  in  a  change  of  position  of  the  main  mass  of  the  current.  When  these  changes 
are  brought  about,  they  are  of  such  a  character  as  to  evade  detection,  unless  the 
averages  of  many  observations  are  carefully  studied,  when  the  change  in  the  posi- 
tion of  the  resultant  becomes  manifest.  The  contrast  between  these  two  portions  of 
the  current  are  seen  in  the  apparently  more  flexible  character  of  the  upper  portion 
as  compared  with  the  lower,  the  former  being  characterized  by  rather  rapid  changes 
in  position,  the  latter  by  much  slower  motions. 

The  50°  line  indicates  very  clearly  the  changes  which  take  place  in  the  relations 
of  these  currents.  During  the  time  when  we  were  engaged  upon  this  study  its  pre- 
dominant shape  was  that  of  an  inverted  letter  S,  the  lower  part  of  the  inverted 
letter  representing  the  main  body  or  lower  portion  of  the  Gulf  Stream.  Neither  the 
4(F  line  nor  the  6(X^  line  shows  any  great  deflections  under  any  circumstances,  thus 
apparently  indicating  that  they  are  well  within  the  boundaries  of  each  of  the  main 
bodies  of  their  respective  currents. 

A  study  of  the  temperature  profiles  obtained  in  1891  showed  that  the  general 
relations  of  the  currents  had  remained  the  same,  but  it  was  noticed  that  during  the 
greater  part  of  the  time  the  curved  bend  of  the  lower  part  of  the  50°  line  touched 
the  edge  of  the  continental  platform,  covering  it  completely  from  the  depth  of  70 
fathoms  to  that  of  120  fathoms  in  difl'erent  places.  This  had  occurred  once  or  twice 
in  1890,  but  it  was  then  believed  to  be  rather  an  accidental  feature  than  otherwise. 

A  comparison  of  the  profiles  of  the  three  years  revealed  the  fact  that  there  had 
been  a  progressive  motion  during  that  period  toward  the  shore.  In  1889  the  lower 
portion  of  the  curve  did  not  touch  the  edge  of  the  continental  platform  at  any  point 
within  the  area  we  were  studying.  In  1890  this  portion  of  the  curve  touched  the 
continental  edge  both  at  Block  Island  and  off  Nantucket  Island  in  the  latter  part 
of  the  season,  and  in  1891,  as  has  been  said,  it  touched  along  the  whole  edge  of  this 
portion  of  the  platform  during  the  greater  part  of  the  summer.  The  change  which 
was  thus  produced  in  the  temperature  at  the  bottom  along  this  edge  of  the  conti- 
nental platform  was  in  the  neighborhood  of  10°,  an  item  of  considerable  importance. 

The  effect  produced  by  this  change  in  temperature  and  its  relations  to  the  work 
of  the  Fish  Commission  can  be  seen  to  best  advantage  by  reference  to  a  very  inter- 
esting problem  in  biology  with  which  it  has  a  direct  connection.  At  a  conference 
held  in  Washington  with  the  Commissioner  of  Fisheries  the  results  obtained  were 
carefully  discussed.  We  saw  very  plainly  that  if  the  same  rate  of  motion  held  good 
during  this  year  the  whole  of  the  continental  edge,  or  at  least  that  portion  of  it 
with  which  we  were  most  directly  concerned,  would  be  covered  with  this  warmer 
water.  The  idea  was  then  suggested  that  if  such  were  the  case  the  conditions  for 
the  reappearance  of  the  tilefish  would  be  established  if  environment  meant  any- 
thing in  the  problem.  In  the  years  1880  and  1881  this  recently  discovered  fish  had 
been  found  in  considerable  numbers  upon  the  area  we  were  studying,  and  had 
attracted  so  much  attention  among  fishermen  that  preparations  were  made  to  take 
it  upon  a  commercial  scale  for  the  New  York  and  Boston  markets  during  the  ensuing 
season.  Unfortunately,  however,  in  the  spring  of  1882  the  water  from  Cape  May  to 
Nantucket  became  covered  with  countless  millions  of  this  fish  in  a  dead  or  dying 
condition.  From  that  time  the  tilefish  {Lopholaiilua  ohamcBleonticeps)  disappeared 
from  this  area  entirely,  and  all  attempts  to  find  it  since  then  have  been  onsuoceasfril. 
The  cause  of  its  disappearance  became  a  sort  of  biological  puzzle. 
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The  fuBh  had  previously  been  caught  in  a  depth  of  water  varying  from  60  to  130 
fikthoms.  Its  feeding-ground  being  at  the  bottom  would  therefore  occur  just  at  the 
edge  of  the  continental  platform.  It  is  probably  a  tropical  deep-sea  species,  judging 
from  its  relationships,  which  had  migrated  northward  through  favorable  inducements 
offered  by  an  enlarged  feeding-ground  opened  up  in  that  direction.  It  is  noteworthy 
that  the  temperature  at  which  it  was  caught  (50^  to  58^)  could  only  be  established 
on  the  New  England  coast  and  at  the  edge  of  the  continental  platform  by  just  such 
an  invasion  of  warm  wat^er  as  has  been  described  above.  It  is  only  necessary  to 
conceive  the  whole  of  the  continental  edge  from  Florida  to  Nantucket  thus  over- 
flowed by  this  warm  band  of  water  to  see  how  the  regular  feeding-ground  of  a  tropical 
species  could  be  extended  so  that  the  fish  could  follow  it  throughout  the  whole  of 
this  largely  increased  area. 

It  was  agreed  to  test  these  theoretical  conclusions  during  the  summer  of  1892. 
In  July  the  Commissioner  and  myself  went  out  in  the  schooner  Gramptis,  south  of 
Marthas  Vineyard,  to  the  area  which  seemed  to  promise  a  reward  for  our  labors.  We 
found  the  temperature  conditions  right,  set  the  cod  trawls  and  caught  the  tilefish. 
During  the  remaining  portion  of  the  summer  I  spent  considerable  time  tracing  out 
the  limits  of  the  area  over  which  the  temperature  of  50^  and  above  could  be  found, 
using  the  trawl  lines  at  the  same  time  to  ascertain  if  the  fish  were  there.  We 
found  them  all  the  way  to  the  Delaware  capes,  and  were  satisfied  that  though  they 
were  not  numerous  they  had  taken  advantage  of  the  changed  conditions  to  reoooupy 
this  area. 

WATEB-TEMPBBATUBE  STATIONS. 

The  Light- House  Board  and  the  Southern  Pacific  Company  have 
continued  during  the  year  the  taking  of  daily  water-temperature  obser- 
vations for  the  benefit  of  the  Fish  Commission  at  the  following  places: 

Temperature  stations  on  the  Atlantic  coast. 

Stations  of  the  Light-House  Board : 

Coast  of  Maine :  Petit  Manan  Island,  Mount  Desert  Rock,  Matinicus  Rook, 

Seguin  Island,  Boon  Island. 
Coast  of  Massachusetts :  Race  Point,  Pollock  Rip  light-ship.  Great  Round  Shoal 

light-ship,  Nantucket  New  Soi^th  Shoal  light-ship.  Cross  Rip  light-ship, 

Vineyard  Sound  light-ship. 
Coast  of  Rhode  Island :  Brenton  Reef  light-ship.  Block  Island  southeast  light. 
Long  Island  Sound :  Bartletib  Reef  light-ship,  Stratford  Shoal  light-ship. 
Coast  of  New  Jersey :  Absecon  Inlet,  Five-Fathom  Bank  light-ship. 
Delaware  Bay :  Fourteen-Foot  Bank  Ught-ship. 
Coast  of  Virginia :  Winter  Quarter  Shoal  light-ship. 

Chesapeake  Bay:  Windmill  Point,  Stingray  Point,  Wolf  Trap  Bar,  York  Spit. 
Coast  of  North  Carolina ;  Cape  Lookout,  Frying  Pan  Shoal  light-ship. 
Coast  of  South  Carolina :  Rattlesnake  Shoal  Ught-ship,  Martins  Industry  Shoal 

light-ship. 
Coast  of  Florida :  Fowey  Rocks,  Carysfort  Reef,  Dry  Tortugas. 

Temperature  stations  on  the  Pacific  Slope, 

Stations  of  the  Southern  Pacific  Company : 

Sacramento  River  at  Tehama  and  Yolo  bridges  and  King's  Landing,  California. 

Feather  River  at  Feather  River  Bridge,  California. 

American  River  at  American  River  Bridge,  California. 

Mokelnmne  River  at  Lodi,  Cal. 

Tuolumne  River  at  Modesto,  Cal. 

San  Joaquin  River  at  the  upper  and  lower  railroad  crossings. 

King  River  at  Kingsbnrg,  Cal. 

Colorado  River  at  Yuma,  Ariz. 
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WOODS  HOLE  LABORATORY. 

The  Woods  Hole  laboratory  was  opened  as  asual  for  biological 
researches  on  July  1, 1892,  but  several  of  the  workers  arrived  and 
were  given  the  necessary  facilities  for  carrying  on  their  studies  daring 
June.  The  laboratory  was  in  charge  of  Dr.  James  L.  Kelloggi  of  Johns 
Hopkins  University,  and  the  Commissioner  was  also  present  daring 
most  of  the  season,  giving  personal  direction  to  such  parts  of  the 
investigations  as  were  undertaken  for  the  Fish  Commission.  The  total 
number  of  investigators  in  attendance,  not  including  the  regular  em- 
ployes of  the  Commission,  was  fourteen;* of  these,  two  were  engaged 
in  the  study  of  special  subjects  for  the  benefit  of  the  Gonunission. 
The  work  carried  on  by  each  may  be  summarized  as  follows: 

Dr.  James  L.  Kellogg  was  occupied  mainly  with  the  study  of  the 
spawning  and  early  habits  of  the  common  scallop  or  pecten  {Pecten 
irradians)y  the  younger  stages  of  which  were  found  attached  in  great 
abundance  to  ulva  in  the  Acushuet  Kiver,  near  New  Bedford,  Mass. 
The  breeding  season  of  this  species  occurs  during  May  and  June  in 
this  region,  and  is  probably  of  shorter  duration  than  in  the  case  of 
many  other  important  food  mollusks.  During  June  the  young  were 
observed  to  present  very  slight  variation  as  to  size,  and  during  the 
two  succeeding  months,  the  growth  was  not  rapid.  The  attachment  to 
ulva  was  by  means  of  a  well-developed  byssus,  the  occurrence  of  which 
in  the  first  stages  of  growth  has  been  recognized  for  some  time.  The 
byssus-fqrmlng  gland,  which.was  carefully  studied,  was  found  to  remain 
functional  until  the  latter  part  of  August,  when  it  became  atrophied, 
and  in  the  adults  all  traces  of  it  have  disappeared.  Late  in  August 
the  shell  in  many  instances  reaches  a  diameter  of  two-thirds  of  an 
inch,  but  considerable  differences  then  exist  with  respect  to  size.  The 
method  of  byssus  attachment  was  determined  in  both  the  young  i)ecten 
and  the  black  mussel,  and  it  was  made  out  that  in  each  of  those  species 
the  byssus  could  be  thrown  off  at  will,  the  animal  crawling  about  by 
means  of  its  foot  and  reattaching.  A  vestigial  organ,  probably  a  non- 
fiinctional  byssus  organ,  was  discovered  in  the  young  of  Yoldia,  another 
form  of  Lamellibranch. 

The  practical  bearing  of  (he  results  of  Dr.  Kellogg's  observations 
relate  to  the  artificial  propagation  or  transplanting  of  the  scallop, 
which,  during  its  attached  stage,  could  be  transported  conveniently  in 
immense  numbers  with  slight  danger  of  loss.  Moreover,  if  reared  in 
confinement,  a  suitable  collector  could  readily  be  provided  for  the 
attachment  of  the  young,  thereby  obviating  the  difficulties  attending 
the  handling  of  large  quantities  of  fry  in  a  free  condition.  Studies 
were  also  conducted  by  Dr.  Kellogg  relative  to  the  morphology  and 
physiology  of  several  bivalve  mollusks. 

Prof.  Francis  H.  Herrick,  of  Adelbert  College,  Cleveland,  Ohio,  con- 
tinued his  observations,  begun  in  1890,  on  the  development  and  the 
life-history  of  the  lobster.  As  previously  announced,  Professor  Herrick 
is  preparing  for  the  Fish  Commission  a  comprehensive  report  ux>on  the 
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nataral  history  of  this  important  marine  invertebrate,  which  will  be 
based  chiefly  apon  his  own  studies  now  in  progress,  and  is  designed 
especially  to  present  that  class  of  facts  regarded  as  essential  in  per- 
fecting the  methods  of  its  propagation  and  providing  for  its  better 
protection  by  means  of  legislation. 

Prof.  H.  V.  Wilson,  of  the  University  of  North  Carolina,  nearly  com- 
pleted dnring  the  summer  his  inquiries  relative  to  the  development  of 
certain  sponges,  which  he  had  previously  carried  on  at  Woods  Hole 
and  at  the  Bahama  Islands.  l?hese  studies  were  partly  undertaken 
with  the  view  of  using  them  as  the  basis  for  experimental  operations 
in  Florida  respecting  the  cultivation  of  the  commercial  sponges,  but  this 
work  has  been  deferred  for  the  present  owing  to  Professor  Wilson's 
resignation  from  the  service  of  the  Commission.  The  report  upon  his 
observations,  received  during  the  year,  has  been  published  in  the  Journal 
of  Morphology.^ 

Dr.  William  Patten,  of  the  University  of  North  Dakota,  was  engaged 
upon  the  study  of  the  sense  organs  in  the  horseshoe  crab  {Limulu8\ 
supplementing  his  observations  on  structure  by  many  interesting 
physiological  experiments  to  determine  their  functions.  These  related 
in  part  to  the  sensibility  of  this  animal  to  changes  in  temperature,  a 
subject  of  great  importance  in  respect  to  fishes,  which  it  is  hoped  will 
soon  be  taken  up.  Certain  points  concerning  the  annelid  worms  were 
studied  by  Dr.  B.  A.  Andrews,  of  Johns  Hopkins  University;  the 
development  of  the  group  of  mollusks  known  as  chitons  was  observed 
by  Mr.  Maynard  M.  Metcalf,  of  the  same  university;  and  Dr.  James  I. 
Peck,  of  Williams  College,  was  occupied  in  preparing  a  systematic 
paper  on  the  pteropods  and  heteropods  collected  during  recent  explora- 
tions of  the  steamer  Albatross. 

The  following  persons  were  also  present  at  the  station :  Mr.  H.  McE. 
Eoiower  and  Mr.  Lefevre,  postgraduate  students  of  Johns  Hopkins 
University,  collecting  and  studying  the  surface  life  of  the  region ;  Mr.  J. 
T.  Oraham  and  Mr.  Farr,  of  Princeton  College,  engaged  in  the  study  of 
the  anatomy  of  several  local  fishes  and  invertebrates;  Prof.  E.  B.  Boyer, 
of  the  public  schools,  Chicago,  collecting  fishes  and  marine  invertebrates 
for  instructional  purposes;  Mr.  W.  McM.  Wood  worth  and  Mr.  O.  B. 
Davenport,  of  Harvard  University,  the  latter  investigating  several 
forms  of  hydroids,  in  continuation  of  observations  begun  the  previous 
season. 

The  schooner  OrampuSj  which  was  employed  during  the  summer 
months  in  conducting  investigations  along  the  outer  margin  of  the 
continental  platform  south  of  New  England  and  New  York,  made  its 
headquarters  at  Woods  Hole,  and  Professor  Libbey,  in  direct  charge  of 
that  inquiry,  occupied  quarters  in  the  laboratory  during  the  intervals 
between  the  different  trips.  The  steamer  Fish  Hawk  was  also  at  work 
in  Buzzards  Bay  and  Vineyard  Sound  during  a  part  of  the  summer. 


*  Observations  on  the  Gemmnle  and  Egg  Development  of  Mar\iv^&^aii%«»,V3'^^Tsr3 
V.  Wilson.    Journal  of  Morphology,  ix,  No.  3,  pp.  271-406,  v\«Aft»  \^r-'3Sb,\^^• 
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Mr.  YiDal  N.  Edwards,  the  permanent  collector  at  this  station,  whose 
work  has  been  referred  to  in  previous  reports,  was  actively  employed 
during  the  entire  year  in  making  collections  of  fishes  and  in  recording 
the  daily  catch  of  the  fishermen  at  all  points  in  this  vicinity.  In  the 
spring  of  1893  special  attention  was  paid  to  the  spawning  habits  of  the 
menhaden  and  mackerel,  both  of  which  species  breed  to  some  extent 
in  this  neighborhood.  During  several  weeks  of  the  summer  of  1892 
the  writer  was  at  Woods  Hole,  carrying  on,  in  conjunction  with  Mr. 
Edwards,  a  thorough  investigation  of  the  shores  and  inlets  of  Buz- 
zards Bay  and  Vineyard  Sound  with  respect  to  the  habits  and  life-history 
of  the  younger  stages  of  the  common  food-fishes  which  resort  to  that 
region.  Extensive  collections  and  observations  were  made,  the  more 
interesting  relating  to  the  menhaden,  the  young  of  which  occur  in 
mjrriads  in  most  of  the  brackish  waters  thereabouts,  especially  in  the 
Acushnet  River  at  New  Bedford  and  in  the  Wareham  Biver  at  the 
head  of  Buzzards  Bay.  At  different  times  during  the  year  visits  were 
made  by  Mr.  Edwards  to  more  distant  localities,  such  as  Narragansett 
Bay  and  Gape  God  Bay,  in  search  of  further  information  respecting  the 
breeding  and  other  habits  of  the  menhaden. 

INVESTIGATION  OF  INTERIOR  WATERS. 

COLUMBIA  RIVER. 

During  the  early  part  of  the  fall  of  1892  inquiries  were  conducted 
along  a  part  of  the  Golumbia  River  and  several  of  its  tributaries,  with 
the  object  of  determining :  (1)  The  character  and  extent  of  the  obstruct 
tions  to  the  ascent  of  salmon  in  the  Glarke  Fork;  (2)  the  advisability 
of  establishing  a  hatching  station  for  salmon  in  the  eastern  part  of  the 
State  of  Washington.  The  first  of  these  inquiries  originated  in  a  joint 
resolution  introduced  in  the  United  States  Senate  on  February  19, 1891, 
and  again  on  February  9,  1892,  calling  for  an  appropriation  "to  be 
expended  under  the  direction  of  the  Secretary  of  War  in  the  removal 
of  such  obstructions  in  the  Glarke  Fork  of  the  Golumbia  River  as  pre- 
vent the  ascent  of  salmon  and  other  fish  up  said  river  and  its  tribu- 
taries to  the  Flathead  Lake  and  other  waters  in  that  vicinity.''  More 
definite  information  respecting  these  obstructions  and  the  utility  of 
their  removal  being  desired  before  final  action  was  taken  in  the  matter, 
the  United  States  Fish  Commissioner  was  directed,  by  an  item  in  the 
sundry  civil  appropriation  bill,  approved  August  5, 1892,  to  make  the 
necessary  examinations;  and  the  same  bill  also  authorized  the  investi- 
gations reltitive  to  the  hatchery  site  in  Washington. 

These  inquiries  were  placed  in  charge  of  Dr.  G.  B.  Gorham,  engineer 
of  the  Fish  Commission,  who  was  assisted  in  the  natural -history  work  by 
Mr.  Barton  A.  Bean,  of  the  United  States  National  Museum,  and  Mr.  A. 
J.  Woolman,  an  ichthyologist  of  South  Bend,  Ind.  This  party  reached 
the  upper  waters  of  Clarke  Fork,  in  Montana,  the  middle  of  September, 
and  continued  in  the  field  about  a  month.    It  was  found  impossible. 
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however,  to  cover  the  ground  dnring  that  period  as  thoroughly  as 
was  deemed  advisable,  and  arrangements  have  been  made  to  continue 
the  work  during  the  summer  of  1893.  The  principal  features  of  interest 
brought  out  by  Mr.  Gorham's  party  in  respect  to  the  Clarke  Fork  may 
be  noted  as  follows: 

The  upper  part  of  the  river  was  first  examined  between  Flathead 
Lake  and  Lake  Pend  d'Oreille,  but  within  that  part  of  its  course  no 
obstructions  were  discovered  which  could,  to  any  extent,  impede  the 
passage  of  salmon  in  case  they  had  free  access  to  Lake  Pend  d'Oreille. 
The  lower  Flathead  Biver  drains  the  lake  of  the  same  name  and,  after 
flowing  first  southerly  and  then  westerly  a  distance  of  about  70  miles, 
unites  with  the  Missoula  Biver  to  form  the  Clarke  Fork.  Just  below 
the  lake  Flathead  Biver  is  occupied  for  several  miles  by  a  succession 
of  rapids,  with  still  water  here  and  there,  its  width  averaging  about 
300  feet,  and  its  depth  probably  from  6  to  10  feet.  Even  less  active 
species  than  the  salmon  would  have  no  difficulty  in  passing  this  point. 

The  next  place  of  interest  in  going  downstream  is  Thompson  Falls,  * 
situated  in  the  Clarke  Fork  some  sixty-odd  miles  above  Lake  Pend 
d'Oreille.  At  this  point  the  stream  is  very  much  contracted,  and  rushes 
through  a  rocky  gorge  a  distance  of  several  hundred  feet.  There  is 
also  here  a  fall  of  about  6  or  8  feet,  over  which  a  large  volume  of  water 
pours,  sufficient,  it  is  supposed,  to  permit  of  the  movements  of  salmon 
without  difficulty.  Immediately  below  the  falls  are  large  eddies  and  the 
river  there  appears  as  an  ideal  home  for  both  salmon  and  trout.  The 
water  is  clear  and  pure,  and  on  September  19  had  a  temperature  of  61^ 
to  620  F.  The  course  of  the  river  from  Thompson  Falls  to  Lake  Pend 
d'Oreille  is  clear  of  all  obstructions,  and  the  same  is  also  true  with 
respect  to  this  lake  itself,  which  has  a  length  of  about  20  miles  between 
the  mouth  of  the  Clarke  Fork  and  the  beginning  of  the  Pend  d'Oreille 
Biver,  being,  in  fact,  practically  only  a  general  widening  out  of  the 
river. 

Below  the  lake  the  river  is  known  as  the  Pend  d'Oreille  Biver.  From 
Sand  Point  it  flows  almost  directly  west  to  the  Washington  line; 
thence  northwesterly  and  northerly  until  within  British  America,  where 
it  makes  a  sharp  turn  to  the  WSW.,  and  empties  into  the  Columbia 
Biver  within  sight  of  the  pole  marking  the  international  boundary  line. 
The  length  of  the  river  within  the  territory  of  the  United  States  is 
slightly  over  100  miles,  and  in  British  Columbia  about  22  miles. 

Between  Lake  Pend  d'Oreille  and  the  Idaho- Washington  boundary 
line  it  presents  only  a  single,  rapid  descent  called  Albany  Falls,  which 
are  located  about  1^  miles  above  the  town  of  Newport,  Idaho.  An 
island  divides  the  river  here,  and  the  Great  Northern  Bailroad  crosses 
it  at  the  same  place,  making  use  of  the  island  as  the  base  of  one  of 
the  bridge  piers.  The  falls  are  therefore  double,  being  situated  on 
each  side  of  the  island.  They  have  a  rapid  but  not  vertical  descent 
of  between  8  and  10  feet.  They  are  much  broken,  and  at  the  time  they 
were  visited  had  a  good  volume  of  water  paa^u^  ON«t  >iXx«ai\  \sKiX»  ^ 
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X)eriod8  of  low  water  their  descent  would  become  somewhat  more  abmpt 
Troat  pass  freely  np  the  falls,  and  they  would  therefore  present  no 
obstacle  to  salmon. 

The  river  is  navigable  above  these  falls  to  Lake  Pend  d'Oreille,  and 
below  them  as  far  as  Box  Canyon,  a  distance  of  abont  60  miles,  being 
generally  wide  and  comparatively  quiet,  though  with  a  strong  current 
At  Box  Canyon  the  river  is  confined  between  vertical  walls  from  30  to 
150  feet  high  and  not  more  than  70  feet  apart  in  places.  Being  reduced 
to  such  a  narrow  gorge,  the  stream  becomes  very  deep  and,  although 
comparatively  smooth,  is  very  swift  and  dangerous  for  boats,  but  offers 
no  obstacles  to  the  passage  of  fish.  Bowboats  pass  through  tiie  canyon, 
and  a  small  steamer  was  taken  through  at  one  time.  This  part  of  the 
river  could  be  greatly  improved  for  navigation  by  the  removal  of  a  few 
obstructions  at  slight  expense. 

About  7  or  8  miles  below  the  canyon  and  about  35  miles  above  the 
mouth  of  the  Pend  d'Oreille  Biver  are  the  Metaline  Falls,  the  most 
serious  of  all  the  obstructions  in  the  entire  river.  Their  total  descent 
is  somewhere  between  25  and  30  feet,  more  or  less  broken,  and  forming 
rather  a  series  of  rapids.  On  one  side  are  perpendicular  bluffs,  30  to 
80  feet  high,  and  on  the  other  four  large  rock  masses  have  fallen  into 
the  stream  from  the  mountain  which  rises  abruptly  on  that  side.  The 
possible  effect  of  this  obstruction  upon  the  movements  of  salmon  was 
not  determined  satisfactorily,  although  Dr.  Gorham  inclined  to  the 
opinion  that  it  would  be  insurmountable  in  its  present  state,  and  he 
suggested  that  the  conditions  could  be  much  improved  by  blasting  oat 
the  head  of  the  falls  and  by  breaking  up  the  large  rock  masses  which 
cause  the  second  or  lower  rush  of  waters. 

Below  the  Metaline  Falls  the  river  is  wide  and  deep.  About  10  miles 
below,  and  2^  miles  in  a  direct  line  south  of  the  Canadian  boundary 
line,  is  Big  Eddy  Canyon,  between  2  and  3  miles  long,  which  has  been 
reported  to  contain  several  falls.  It  is  very  difficult  of  inspection,  and 
at  only  a  few  points,  where  the  walls  were  somewhat  broken,  was  it 
possible  to  get  close  enough  to  see  inside.  The  walls  are  from  80  to  300 
feet  high,  and  at  one  place  contract  the  river  to  a  width  of  only  about 
20  feet.  The  current  attains  great  velocity,  but  so  far  as  could  be  deter- 
mined there  are  no  actual  falls  in  the  canyon,  and  this  was  also  said  to 
be  the  case  by  Mr.  John  Everett,  a  prospector,  who  has  lived  thirty- 
three  years  in  this  region. 

From  here  on  to  the  mouth  of  the  Pend  d'Oreille  there  are  several 
rapids  or  slight  falls,  but  none  of  great  importance.  These  are  all  in 
British  Columbia  territory,  partly  above  and  partly  below  the  Salmon 
Biver,  which  enters  the  Pend  d'Oreille  a  short  distance  above  the 
international  boundary  line.  Just  above  the  mouth  of  the  Salmon,  all 
contained  within  a  distance  of  a  few  hundred  feet,  are  five  rapids  or  low 
falls,  with  a  total  descent  of  about  30  feet.  The  upper  one,  located  at 
a  point  where  the  river  is  confined  in  a  narrow  gorge,  scarcely  50  feet 
wide,  has  a  height  of  about  5  feet.    The  second  has  about  the  same 
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height;  the  third  is  abont  6  feet  high,  and  the  fourth  4  feet  high,  while 
the  lower  one,  quite  near  the  mouth  of  Salmon  Elver,  has  a  total 
descent  of  about  10  feet.  In  Dr.  Gorharm's  opinion  none  of  these  rapids, 
unless  it  might  be  the  lower  one,  would  serve  to  obstruct  the  ascent  of 
salmon  even  during  low  water,  while  at  times  of  high  water  it  is  quite 
certain  that  all  difficulties  in  that  respect  would  disappear. 

Below  the  mouth  of  the  Salmon  Eiver  the  Pend  d'OreiUe  flows 
through  a  narrow  gorge  and  forms  a  succession  of  rapids,  after  which 
it  widens  out  and  continues  less  turbulent  for  some  distance;  but  the 
last  5  miles  of  its  course  are  confined  within  another  canyon.  At  its 
mouth  it  is  from  150  to  200  feet  wide,  and  before  emptying  into  the 
Columbia  it  passes  over  a  fall  from  4  to  10  feet  high,  depending  upon 
the  stage  of  water  in  the  Columbia  Eiver.  Ordinarily  salmon  would 
have  no  trouble  in  passing  over  this  obstruction. 

Kettle  Falls,  the  only  imx>ortant  obstruction  in  the  Upper  Columbia 
Biver,  located  about  9  miles  from  Colville,  Wash.,  and  40  or  more  miles 
south  of  the  mouth  of  the  Pend  d'Oreille,  were  not  visited  by  the  party, 
but  from  information  obtained  from  others  it  is  evident  that  they  do 
not  constitute  a  serious  impediment  to  the  ascent  of  salmon,  which  for- 
merly were  said  to  have  passed  over  them  in  greater  or  less  numbers, 
although  they  do  not  at  present. 

No  positive  information  was  obtained  respecting  the  occurrence  of 
the  true  salmon  (OruiorhyfichtM  chouicha)  in  the  Pend  d'OreiMe  Eiver, 
and  it  is  said  that  none  go  farther  upstream  than  the  falls  at  the  mouth 
of  Salmon  Biver.  The  evidence  secured  points  to  the  fact  that  the 
salmon  (so  called)  of  both  those  rivers  is  the  steelhead  {Salmo  gairdneri), 
and  specimens  of  this  species  were  observed.  There  was  not,  however, 
sufficient  opportunity  to  study  this  question  satisfactorily,  and  a  pro- 
longed series  of  observations  may  be  necessary  to  determine  the  range 
and  relative  abundance  of  these  two  species  in  the  upper  waters  of  the 
Columbia  Eiver.  Until  conclusive  evidence  is  obtained  that  the  true 
salmon  is  prevented  from  ascending  to  the  upper  part  of  this  river 
system  because  of  the  presence  of  natural  barriers  and  not  from  other 
causes,  it  should  not  be  considered  advisable  or  judicious  to  expend 
money  in  the  removal  of  any  suppose<l  obstructions  to  their  passage. 
There  are  many  conditions  which  require  careful  study  and  considera- 
tion before  any  definite  steps  are  taken  in  that  direction,  and  it  is 
intended  next  year  to  begin  upon  a  carefal  and  detailed  investigation 
of  the  subject  throughout  the  entire  course  of  the  Columbia  Eiver  and 
its  tributaries. 

Inquiries  relative  to  a  site  for  the  establishment  of  a  salmon-hatching 
station  in  eastern  Washington  were  confined  chiefly  to  Little  Spokane 
Biver  and  Colville  Eiver.  No  success  was  met  with,  however,  as  no 
locality  was  found  convenient  of  access  and  at  the  same  time  affording 
the  means  for  securing  an  abundance  of  breeding  fish.  This  subject 
will  also  be  covered  by  the  proposed  general  survey  above  referred  to« 
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MINNESOTA,  NOBTH  AND  SOUTH  DAKOTA. 

Dnring  July  and  Aagast,  1892,  iDvestigations  were  carried  on  in  the 
contiguous  parts  of  these  three  States  by  Mr.  A.  J.  Woolman,  of  South 
Bend,  Ind.,  assisted  during  a  portion  of  the  time  by  Prof.  U.  O.  Cox, 
of  the  State  Kormal  School,  Mankato,  Minn.  The  waters  examined 
were  Lake  Traverse,  Big  Stone  Lake,  and  the  Minnesota  River  as  fan 
down  as  Montevideo,  Minn.;  the  Red  River  of  the  North  as  far  as  the 
international  Hue,  including  many  of  its  tributaries;  Devils  Lake  and 
the  James  River  in  North  Dakota,  the  latter  being  a  tributary  of  the 
Missouri  River.  The  work  was  executed  in  a  thorough  manner,  and 
was  comprehensive  in  its  scope,  being  directed  toward  determining  the 
physical  characteristics  of  the  different  bodies  of  water  visited,  as  well 
as  their  fishes  and  other  aquatic  inhabitants,  both  animals  and  plants. 
No  extensive  ichthyological  studies  had  previously  been  made  in  this 
region,  and  the  report  of  Mr.  Woolman  upon  the  results  obtained  con- 
tains many  observations  of  scientific  and  practical  interest. 

After  discussing  the  geological  history  of  the  region  examined,  which 
points  to  the  former  existence  of  a  very  extensive  lake,  reaching 
northward  to  and  including  Lake  Winnipeg,  and  drained  by  a  broad 
waterway  leading  southward  through  the  trough  now  occupied  by 
Lake  Traverse,  Big  Stone  Lake,  and  the  Minnesota  River,  Mr.  Woolman 
proceeds  to  describe  and  account  for  the  present  conditions  and  rela- 
tions of  the  principal  water  areas  which  he  visited.  Red  River  of  the 
North  is  not  the  outlet  of  Lake  Traverse,  as  is  often  represented  on  maps, 
nor  has  it  been  in  modern  times.  Lake  Traverse  and  Big  Stone  Lake, 
both  lying  in  the  valley  of  "  River  Warren  ^  of  geologists,  are  only  abont 
5  miles  apart,  being  separated  by  sediment  piled  a  few  feet  above  the 
surface  of  the  former  lake.  The  similarity  of  the  species  of  fishes  living 
in  the  two  lake  basins  indicates  that  at  one  time  they  were  connected, 
and  yet  the  number  of  comparatively  unimportant  or  minor  differences, 
quite  noticeable  and  constant,  and  reaching  in  some  cases  almost  vari- 
etal significance,  shows  the  landlocked  condition  of  the  fauna  of  Lake 
Traverse  and  points  to*  the  fact  that  these  two  lakes  could  not  have  been 
united  in  recent  years. 

Lake  Traverse,  lying  between  Minnesota  and  the  northeastern  corner 
of  South  Dakota,  is  about  14  miles  long  by  1  to  1^  miles  wide,  and  has 
a  maximum  depth  of  about  30  feet,  the  average  being  possibly  half 
that  or  less.  The  temperature  of  the  water  was  high,  having  been 
770  p.  when  the  lake  was  visited  in  July.  It  must  change  rapidly 
with  the  seasons,  and  in  winter  the  lake  freezes  to  the  bottom  over  much 
of  its  extent.  There  are  only  two  small  inlets,  and  the  volume  of  water 
in  the  lake  is  gradually  diminishing.  The  lake  supports  a  rich  and 
varied  growth  of  plant  life,  and  teems  with  crustaceans,  mollusks,  and 
insects.  Nothwithstanding  this  fact,  howe«rer,  it  contains  few  kinds  of 
fishes,  none  of  which  can  be  regarded  as  abundant.  About  the  only 
8i)ecies  utilized  as  food  is  the  pickerel  (Lucius  lucius),  although  a  few 
catfish  (Ameturus  nehulosus)  and  strawberry  bass  (Fomoxis)  are  taken 


REPOBT  OF  COMMISSIONER  OF   FISH   AND   FISHERIES.         43 

for  this  purpose.  No  small  fishes  were  observed  in  the  lake  proper^  and 
the  total  number  of  species  obtained  from  the  lake  and  its  tributaries 
was  only  7. 

Big  Stone  Lake  is  35  to  38  miles  long  and  1^  to  2  miles  wide,  with  a 
maximum  depth  of  35  feet.  The  average  depth  is  greater  than  in  Lake 
Traverse,  the  water  is  clearer  and  purer,  and  it  contains  but  little  vege- 
tation. Invertebrates  are  also  less  plentiful,  although  occurring  in 
sufficient  quantities  to  constitute  an  ample  food  supply,  and  there  are 
many  small  fishes,  such  as  minnows  and  darters.  In  the  variety  and 
abundance  of  its  fishes  this  lake  presents  a  marked  contrast  with  Lake 
Traverse,  25  species  having  been  secured.  Food  varieties  are  common, 
the  most  important  being  the  pickerel,  wall-eyed  pike,  black  bass,  rock 
bass,  and  crappies.  From  the  Minnesota  Biver  and  its  tributaries, 
between  Big  Stone  Lake  and  Montevideo,  a  total  of  35  species  of  fishes 
was  obtained,  and  from  the  James  Biver,  in  North  Dakota,  20  species. 

The  Bed  Biver  of  the  North  presents  many  features  of  special  interest 
It  is  the  only  large  stream  within  the  boundaries  of  the  United  States 
which  finds  an  outlet  toward  the  far  north,  suggesting  marked  differ- 
ences in  its  faunal  characteristics  as  compared  with  other  water  areas 
even  within  the  adjacent  region,  conditions  which  were  not  found  to 
exists  however,  emphasizing  the  former  connection  of  this  river  with  the 
Minnesota  and  Mississippi.  The  course  of  the  Bed  Biver  of  the  North 
is  northward  down  a  long,  gentle  slope  from  a  low  watershed,  which 
separates  its  basin  from  that  of  the  Mississippi  on  the  south,  east,  ind 
west.  Many  of  its  tributaries  take  an  opposite  course,  in  keeping  with 
the  streams  of  the  Mississippi  system,  trending  southward  until  within 
the  immediate  valley  or  flood  plain  of  the  main  river,  when  they  bend 
abruptly.  The  narrow  valley  now  occupied  by  this  river  is  the  product 
of  erosion,  and  is  cut  down  from  50  to  75  feet  below  the  surrounding 
level  country.  Examinations  were  made  at  intervals  along  the  main 
river  and  also  on  twelve  of  its  tributaries,  the  most  important  of  which 
were  the  Otter  Tail  Biver,  Bed  Lake  Biver,  Sheyenne  Biver,  as  far  up  as 
Valley  City,  N.  Dak.,  and  Pembina  Biver,  as  far  up  as  Minot,  N.  Dak. 
Thirty-eight  species  of  fishes  were  obtained  in  this  basin. 

IOWA,  NEBRASKA,  SOUTH  DAKOTA,  AND  WYOMING. 

The  sundry  civil  appropriation  bill  approved  August  5, 1892,  pro 
vided  for  investigations  in  these  several  States  for  the  purpose  of 
determining  their  requirements  from  a  fish-cultural  standpoint  and  of 
ascertaining  the  most  suitable  locations  for  the  establishment  of  such 
hatching  stations  as  the  circumstances  may  warrant.  It  was  found 
impossible  to  begin  upon  this  inquiry  until  early  in  October,  and  oper- 
ations for  the  season  were  suspended  during  the  first  part  of  November 
on  account  of  inclement  weather,  which  prevented  the  carrying  on  of 
many  of  the  more  essential  observations,  especially  those  relating  to 
temperature  and  other  physical  conditions  of  the  water.  The  investi- 
gations were  resumed  in  the  middle  of  June,18&a,«tw^Nict^  c^\K^<5^ft^ 
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in  the  middle  of  August  following.  The  work  was  in  charge  of  Prot 
Barton  W.  Evermann,  assisted  in  the  fall  of  1892  by  Mr.  Lewis  M. 
McGormick,  of  the  United  States  National  Museum,  and  in  1893  by  Prof. 
U.  O.  Gox,  of  the  State  Normal  School,  Mankato,  Minn.;  Mr.  Cloud. 
Butter,  of  Long  Pine,  Nebr.,  and  Prof.  B.  G.  Gillum.  of  the  State 
Normal  School,  Terre  Haute,  Ind. 

An  account  of  the  results  of  this  inquiry  must  be  deferred  until  the 
next  annual  report,  to  which  it  properly  belongs,  only  a  brief  mention 
being  made  in  this  connection  of  the  work  accomplished  during  the 
fiscal  year  1892-93.  During  October,  1892,  many  of  the  streams  and 
springs  among  the  Black  Hills  and  in  their  vicinity  were  examined, 
some  of  the  places  visited  being  Belle  Fourche,  Spearfish,  Bapid  City, 
and  Hot  Springs,  S.  Dak.,  and  Newcastle,  Wyo.  As  the  cold  weather 
came  on  the  party  started  eastward  through  Nebraska,  making  obser- 
vations at  Bavenna,  Lincoln,  Crete,  and  South  Bend,  in  that  State,  and 
subsequently  at  Ames,  Cedar  Bapids,  and  Spirit  Lake,  in  Iowa.  During 
June,  1893,  the  investigations  were  confined  to  the  southern  part  of 
South  Dakota  and  northeastern  Nebraska,  streams  being  visited  in  the 
vicinity  of  Mitchell,  Chamberlain,  Scotland,  and  Springfield  in  the 
former  State,  and  of  Niobrara,  Verdigris,  and  Creighton  in  the  latter. 

As  is  customary  in  inquiries  of  this  kind,  very  complete  and  detailed 
observations  were  made,  relating  not  only  to  the  character  and  richness 
of  the  aquatic  fauna,  but  also  to  the  fitness  or  requirements  of  the  waters 
with  respect  to  stocking,  their  physical  and  other  conditions,  and  to  the 
relative  advantages  afforded  by  different  localities  for  the  carrying  on 
of  fish-cultural  operations,  the  latter  involving  the  consideration  of 
several  important  factors,  such  as  the  water  supply,  transx>ortation 
facilities,  and  to  a  certain  extent  the  proximity  of  natural  breeding- 
grounds,  etc.  Large  collections  of  fishes  and  of  other  aquatic  animals 
were  made,  a  study  of  which  will  add  greatly  to  our  knowledge  of  the 
natural  history  of  the  regions  examined. 

WISCONSIN. 

During  the  season  of  1892  the  physical  and  biological  features  of 
lakes  Geneva,  Delavan,  and  Winnebago,  in  Wisconsin,  were  investi- 
gated by  Prof.  S.  A.  Forbes,  assisted  by  several  of  his  students  in  the 
State  University  of  Illinois.  The  main  part  of  the  work  on  lakes 
Geneva  and  Delavan  was  accomplished  during  May,  but  visits  were 
also  paid  to  the  same  lakes  in  July,  August,  and  September  following. 
Lake  Winnebago  was  studied  during  the  middle  part  of  June.  The 
contour  of  the  bottom  of  these  lakes  was  determined  by  means  of 
soundings;  temperature  observations  were  made  at  the  surface  and  at 
different  depths,  and  sketch  maps  were  prepared  to  illustrate  their 
physical  characteristics.  The  biological  work  consisted  in  dredging, 
the  constant  use  of  the  surface  tow  Uiet,  and  in  collecting  along  the 
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shores,  the  inqairies  being  extended  into  the  creeks,  ponds,  sloughs, 
and  other  waters  adjacent  to  the  lakes. 

ARKANSAS. 

Beginning  in  the  summer  of  1891,  Prof.  S.  E.  Meek,  of  the  Arkansas 
Industrial  University,  has  carried  on,  from  time  to  time,  in  the  interests 
of  the  United  States  Fish  Commission,  important  observations  relating 
to  the  fishes  of  Arkansas.  In  his  report  upon  these  inquiries  ^,  Professor 
Meek  has  described  the  principal  characteristics  of  the  several  rivers 
and  of  the  more  conspicuous  springs  for  which  some  parts  of  the  State 
are  noted,  and  has  given  complete  annotated  lists  of  the  fishes  which 
are  now  known  to  occur  in  four  of  the  principal  river  basins,  the  White 
Biver  having  a  total  of  84  species,  the  Little  Bed  Kiver  58  species,  the 
Arkansas  Eiver  61  species,  and  the  Illinois  Eiver  31  species. 

The  following  remarks  are  extracted  from  Professor  Meek's  report: 

From  an  ichthyologioal  standpoint  Arkansas  is  well  favored.  The  State  is  bordered 
on  the  east  by  the  Mississippi,  and  has  four  large  navigable  rivers  flowing  through  it. 
Two  of  these  rivers^  with  most  of  their  tributaries,  rise  in  the  Ozark  Mountains 
within  the  boundaries  of  the  State.  These  streams  are  fed  by  many  large  and 
beautiful  springs,  whose  waters  are  cool  enough  for  the  mountain  trout,  their  suit- 
ability being  well  demonstrated  by  the  success  which  has  attended  trout- culture  at 
the  several  hatcheries  already  mentioned.  In  fact,  it  has  been  proven  not  only  that 
treat  will  thrive  in  the  Ozark  Mountain  region,  but  that  their  growth  there  is  much 
more  rapid  than  in  some  other  places  farther  north,  where  their  artificial  cultivation 
is  being  carried  on.  The  important  question  for  the  consideration  of  the  practical 
fish-cnlturist  is,  how  many  pounds  of  fish  he  can  secure  from  a  certain  number  of 
eggs  within  a  given  period  and  with  the  least  expenditure  of  artificial  food.  The 
records  of  the  Neosho  hatchery  clearly  indicate  that  fish-culture  can  be  conducted 
saccessfuUy  in  this  direction.  While  the  mountain  streams  bid  fair  to  contain  an 
abundance  of  trout  in  the  near  future,  the  larger  and  more  sluggish  waters  are  well 
suited  to  the  coarser  food-fishes  native  to  the  State,  the  most  important  among  them 
being  the  black  bass,  wall-eyed  pike,  eastern  pickerel  {Lucius  retioulaius),  buffalo- 
fishes,  etc.  All  of  the  important  rivers  mentioned  supply  many  fishes  to  the  markets 
every  year,  and  they  may  continue  to  do  so  if  assistance  shall  be  given  toward 
restoring,  so  far  as  possible,  the  balance  of  life  in  favor  of  those  species  which  man 
has  done  so  much  to  destroy. 

There  is  no  doubt  that  Arkansas  possesses  piscatorial  features  of  a  high  grade, 
which  warrant  more  attention  in  the  future  than  they  have  received  in  the  past. 
The  angler  may  find  amusement  along  the  picturesque  streams  of  the  Ozark  Moun- 
tains, while  the  fish-cnlturist  will  come  to  recognize  in  this  region  one  of  his  richest 
fields  in  North  America.  Arkansas  is  as  yet  only  thinly  settled,  and  a  thorough 
exploration  of  the  streams  of  the  State  before  their  faunse  have  been  much  changed 
by  cultivation  would  be  of  great  economic  and  scientific  interest.  The  increase  and 
protection  of  her  food-fishes,  both  the  native  and  introduced  species,  can  not  be  suc- 
cessfully accomplished  without  a  more  complete  knowledge  of  the  physical  and 
natural-history  features  of  the  streams,  and  it  is  to  be  hoped  that  the  means  for 
making  such  a  survey  wiU  not  long  be  delayed. 

'Report  of  investigations  respecting  the  fishes  of  Arkansas,  conducted  during 
1891,  1892,  and  1883,  with  a  synopsis  of  previous  explorations  in  the  same  State.  By 
Seth  £ugene  Meek.    Bull.  U.  S.  Fish  Comm.  for  189i,  pp.  67-94. 
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OAIilFORNIA. 

From  1891  to  the  close  of  the  fiscal  year  jast  past  the  fresh- water 
fishes  of  California  have  been  made  the  subject  of  investigation  for  the 
Fish  Commission  by  Prof.  Charles  H.  Gilbert,  of  Leland  Stanford  Janior 
University,  during  such  times  as  his  college  duties  would  x>^rmit.  A 
report  upon  these  researches  has  been  deferred  until  further  obser- 
vations can  be  made,  but  the  field  work  so  far  accomplished  may  be 
summarized  as  follows : 

During  the  fiscal  year  1891-92,  the  inquiries  related  to  the  streams 
which,  draining  the  eastern  slope  of  the  Santa  Cruz  Mountains  and  the 
western  slope  of  the  Mount  Hamilton  Eange,  enter  the  southern  arm 
of  San  Francisco  Bay,  and  those  which  drain  the  western  slope  of 
the  Santa  Cruz  Mountains  and  enter  the  sea  between  San  Francisco 
and  Santa  Cruz.  These  two  sets  of  streams  were  found  to  have  very 
different  faunae,  the  former  containing,  in  addition  to  the  fishes  of 
general  distribution  in  California,  many  of  the  peculiar  forms  of  the 
Sacramento  Basin,  such  as  Hysterocarpus  trdskiy  Archoplites  inter- 
ruptus,  Orthodon  miorol^idotus,  Lavinia  exilicaud^ij  and  Pogonichthys 
maorolepidottiSy  which  are  wholly  excluded  from  the  streams  draining 
the  western  slope  of  the  Santa  Cruz  Mountains.  The  latter  have  only 
species  of  general  distribution,  like  the  sucker  {Catostomua  ocdden- 
talis)^  trout  (Salmo  gairdneri),  sticklebacks  {Oasterosteus  microcephalus)^ 
sculpins  (Gottus  asper)^  and  occasionally  a  minnow. 

Within  the  past  year  further  examinations  were  made  in  the  same 
region,  and,  in  addition,  the  Pajaro  Biver  was  studied  from  its  mouth, 
in  Monterey  Bay,  to  the  source  of  its  principal  tributary,  the  San 
Benito  Eiver.  Los  Gatos  Creek,  Fresno  County,  was  also  visited,  but 
was  found  to  be  without  fishes.  This  will  probably  prove  true  of  all 
other  streams  entering  the  San  Joaquin  Valley  from  the  west,  as  they 
are  likely  to  be  without  running  water  during  part  of  the  hot,  dry 
summer. 

MISCELLANEOUS   INQUIRIES. 
MACKEREL  INVESTIGATIONS. 

The  act  of  Congress  passed  in  1886,  which  virtually  prohibited  the 
spring  mackerel  vessel  fishery  prior  to  June  1  of  each  year  during  a 
term  of  five  years,  ceased  to  be  operative  after  1892.  In  order  to 
determine,  so  far  as  possible,  if  any  immediate  benefits  had  resulted 
from  this  series  of  close  seasons,  and  also  to  obtain  information  for  the 
use  of  the  Joint  Fishery  Commission  between  Great  Britain  and  the 
United  States,  the  schooner  Oramptis,  Capt.  A.  C.  Adams  in  command, 
was  detailed  to  follow  the  progress  of  that  fishery  throughout  its  entire 
course  in  the  spring  of  1893.  Sailing  from  Woods  Hole  at  an  early 
date,  Captain  Adams  was  directed  to  conduct  a  detailed  series  of  physi- 
cal observations  on  the  way  south  until  the  body  of  mackerel  had  been 
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discovered,  after  which  he  was  to  keep  track  of  the  movements,  habits, 
and  abundance  of  the  latter,  and  to  study  the  conditions  of  their 
environment  as  far  north  as  Kova  Scotia.  The  presence  of  a  large  fleet 
of  purse-seiners  on  the  grounds  afforded  excellent  opportunities  for 
learning  of  the  distribution  of  the  iish  at  all  times,  and  through  their 
means  it  was  expected  that  specimens  for  examination  would  be  obtain- 
£^ble.  The  Grampus  also  made  use  of  the  fishing  apparatus  she  had  on 
board,  and  an  hourly  record  of  physical  determinations  was  maintained 
day  and  night,  besides  which  the  surface  tow  nets  were  frequently 
employed  to  discover  the  presence  of  mackerel  food.  The  natural- 
history  observations  were  conducted  by  Mr.  W.  C.  KendaU.  Mr.  B.  L. 
Hardin  was  stationed  at  Fulton  Market,  Kew  York  City,  to  inspect  all 
arrivals  of  mackerel  there  from  the  purse-seine  fleet,  as  well  as  from 
the  shore  apparatus  tributary  to  that  market. 

The  Grampus  sailed  from  Woods  Hole  on  April  10  and  reported  at 
Lewes,  Del.,  April  21,  having  experienced  heavy  weather  up  to  that 
date.  Very  few  fish  had  been  observed,  and  the  fishing  fleet  had 
accomplished  comparatively  nothing.  The  latter  also  sought  shelter  at 
the  same  place.  Poor  success,  both  in  the  catch  of  fish  and  in  the 
opportunities  to  make  observations  upon  them  continued  thence  to  the 
close  of  the  season,  and  by  the  middle  of  May  nearly  all  the  purse-seiners 
had  left  the  southern  grounds  for  the  coast  of  Nova  Scotia.  The  small 
catch  made  this  season  was  partly  due  to  stormy  weather,  but,  even 
when  all  the  conditions  seemed  favorable,  mackerel  were  either  scarce 
or  difficult  to  capture.  More  light  will  probably  be  thrown  upon  this 
question  when  the  elaborate  series  of  notes  obtained  have  been  worked 
up,  but  the  fishermen  have  failed  thus  far  to  recognize  any  beneficial 
results  from  the  restrictions  placed  upon  their  spring  fishery  during 
the  previous  five  years. 

On  May  23,  the  southern  fishery  having  ended  several  days  before 
that  time,  the  Grampus  left  Woods  Hole,  where  she  had  put  in  for 
supplies,  and  proceeded  to  Nova  Scotia,  to  continue  the  inquiries  on 
the  same  plan  as  at  the  south.  The  entire  fleet  had  assembled  there, 
but  no  fish  were  taken  on  this  coast,  except  in  trap  nets  on  the  shore, 
until  after  June  1.  By  June  5  some  of  the  fleet  had  done  fairly  well,  the 
others  x)oorly.  After  their  first  appearance  on  this  coast  the  mackerel 
moved  rapidly  eastward,  the  purse-seiners  and  the  Grampus  following 
them  as  far  as  Gape  North  on  Gape  Breton  Island,  the  former  as  a 
whole  making  a  good  catch  to  the  eastward  of  Halifax,  as  compared 
with  former  seasons.  There  were  75  seiners  on  the  Nova  Scotia  shore, 
and  their  average  fare  was  about  160  barrels  each.  The  Grampus 
returned  to  Woods  Hole  the  latter  part  of  June,  bringing  a  large 
quantity  of  specimens  bearing  upon  the  breeding  habits,  food,  size, 
etc.,  of  the  mackerel,  together  with  very  complete  records  of  the  daily 
observations. 

Mr.  B.  L.  Hardin  remained  at  New  York  from  April  12  to  June  3, 
and  examined  every  fare  of  mackerel  landed  from  tke  «ou\Ja«t\iii.^«r3  > 
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as  well  as  the  smaller  catches  made  in  the  pound  nets  along  the  shores, 
l^otes  were  kept  upon  the  abundance,  sizes,  and  spawning  conditions 
of  the  fish,  and  interviews  were  held  with  the  masters  of  the  different 
schooners  relative  to  the  more  important  incidents  connected  with 
their  several  cruises. 

INVESTIGATIONS  IN  CHESAPEAKE   BAY  AND  ADJACENT  WATERS. 

The  fishery  investigations  begun  in  June,  1892,  in  the  lower  part  of 
Chesapeake  Bay  and  the  adjacent  waters  of  the  open  ocean  by  the 
schooner  Grampus  were  continued  until  about  July  20.  when  that  ves- 
sel proceeded  to  Woods  Hole  to  take  up  the  physical  inquiries  along 
the  continental  platform,  as  described  above.  A  few  trips  were  made 
out  to  sea  during  this  period,  but  the  examinations  were  principally 
confined  to  the  waters  of  the  bay,  in  which  the  beam  trawl,  seines,  etc., 
were  employed  with  good  results. 

FISHES   OF  GASGO  BAY,  MAINE. 

During  August,  1892,  Mr.  W.  G.  Kendall  was  engaged  in  collecting 
and  observing  the  habits  of  fishes  in  the  more  inclosed  waters  of  Gasco 
Bay,  Maine,  including  the  lower  parts  of  some  of  its  tributary  streams. 
The  special  object  of  his  inquiries  was  to  ascertain  if  the  menhaden 
spawn  in  that  region,  and  if  the  young  occur  in  the  brackish  waters 
there  during  the  summer  months,  as  is  the  case  south  of  Gape  God. 
"So  specimens  of  young  menhaden  were  secured,  however,  and  no  evi- 
dence was  obtained  to  show  that  this  species  has  been  in  the  habit  of 
spawning  in  this  bay  during  recent  years  at  least. 

EMBEYOLOGY  OF  THE  STUEGEON. 

Arrangements  were  made,  in  the  spring  of  .1893,  for  the  study,  by 
Dr.  Bashford  Dean,  of  Golumbia  College,  New  York,  of  the  embryology 
of  the  sturgeon  {Acipenser  sturio  oxyrhynckus  Mitehill),  on  board  the 
steamer  Fish  Hawkj  while  stationed  in  the  Delaware  Biver  off  Glou- 
cester Gity,  K.  J.,  during  the  shad-hatching  season,  the  object  of  this 
inquiry  being  to  supplement  the  investigations  respecting  the  same 
species  carried  on  for  the  Fish  Commission  several  years  before  by  Prof 
John  A.  Byder.  As  the  necessary  material  could  not  be  obtained 
conveniently  in  the  locality  named,  however.  Dr.  Dean  proceeded  to 
Delaware  Gity,  Del.,  where  he  made  his  headquarters,  and  where  he 
was  fortunate  in  securing  an  abundance  of  ripe  sturgeon  of  both  sexes. 
His  experiments  and  observations  were  carried  on  with  entire  success 
in  all  particulars.  No  difficulties  were  encountered  in  fertilizing  the 
eggs  and  in  holding  them  in  good  condition  until  they  hatched.  They 
were  kept  in  improvised  floating  boxes,  which  were  moored  in  several 
places  in  the  river  and  canal,  those  placed  in  the  mid-current  affording 
the  best  results.    Very  few  eggs  were  lost  in  any  of  the  boxes,  and 
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with  proper  facilities  Dr.  Dean  is  confident  that  he  could  have  produced 
enough  fry  to  have  made  his  work  exceedingly  profitable  from  a  prac- 
tical standpoint.  He  considers  the  vicinity  of  Delaware  City  especially 
well  adapted  to  the  propagation  of  the  sturgeon,  and  thinks  there 
would  be  no  trouble  in  securing  a  sufficient  number  of  spawning  fish  at 
the  oroper  season.  He  was  there  from  May  14  to  23.  Observations 
were  also  made  respecting  the  breeding  and  other  habits  of  the  stur- 
geon,  and  Dr.  Dean  has  now  in  course  of  preparation  a  comprehensive 
account  of  the  results  of  his  investigations. 

MORTAIilTY  AMONG  ALEWTVES,  LAKE  ONTARIO. 

Beference  has  frequently  been  made  in  the  Fish  Commission  publi- 
cations to  the  extraordinary  mortality  which  occurs  among  the  alewives 
in  Lake  Ontario  during  every  spring  and  summer,  and  which  also,  to 
some  extent,  affects  other  common  fishes  in  the  same  waters.  The  cause 
of  this  annual  epidemic  has  never  been  determined ;  it  has  a  widespread 
distribution,  and  the  number  of  dead  and  dying  fishes  which  are  often 
cast  upon  the  shores  in  some  places  is  so  great  as  to  occasion  much 
inconvenience  to  residents  and  summer  visitors  from  the  unpleasant 
odors  arising  from  the  decaying  bodies.  Mr.  G.  H.  Strowger,  of  Kine- 
Mile  Point,  near  Webster,  N.  Y.,  has  paid  a  great  deal  of  attention  to 
this  phenomenon,  and  the  Fish  Commission  is  indebted  to  him  for  much 
information  respecting  it,  as  well  as  for  specimens  of  the  diseased  fish. 
In  order  to  reach  a  more.complete  understanding  of  the  subject.  Dr.  B. 
B.  Gurley  was  dispatched  to  Lake  Ontario  in  the  early  part  of  June, 
1893,  and  remained  there  about  a  month,  visiting  Nine-Mile  Point, 
Wilson,  Charlotte,  and  Cape  Vincent.  He  spent  the  most  of  this  time 
at  the  place  first  mentioned,  where  laboratory  accommodations  were 
supplied  by  Mr.  Strowger,  who  also  assisted  Dr.  Ourley  personally  in 
his  investigations. 

From  the  statements  of  persons  living  along  the  shores  of  Lake 
Ontario,  the  epidemic  appears  to  begin  in  April,  occasionally  as  early 
as  the  latter  part  of  March,  reaches  its  maximum  in  May,  and  decreases 
through  June,  although  in  some  cases  it  may  be  found  as  late  as  August. 
The  May  and  June  maximum  of  the  epidemic  coincides  with  the  period 
when  the  alewives  are  most  abundant  inshore.  The  diseased  fish  have 
a  patch  of  saprolegnia,  usually  from  three-fourths  of  an  inch  to  an  inch 
in  diameter,  on  some  parts  of  the  body,  but  no  other  parasites  were 
found  on  any  of  the  dead  alewives  examined.  None  of  the  vital  organs 
were  aflfected  by  the  fungus,  the  gills  in  particular  always  appeariug 
clear,  and  otherwise  also  the  fish  seemed  to  be  in  good  condition.  An 
inflamed  area  was  almost  always  noticed  on  the  general  surface  of  the 
body  under  the  patch  of  saprolegnia,  and  very  generally  a  sore  or  ulcer, 
the  scales  in  such  places  being  loosened  or  detached.  In  some  cases 
the  fungus  appeared  to  have  effected  a  lodgment  in  places  where  thft 
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surface  of  the  body  bad  beeu  injured;  in  others  the  fungus  seemed  to 
be  primary  and  the  sore  or  ulceration  secondary^  but  it  was  impossible 
to  tell  whether  the  fungus  was  causative  or  not.  Numerous  si)ecimen8 
were  preserved  for  future  examination. 

PROPOSED  INQUIRIES  BY  SPECIAL.  TREASURY  AGENT  TO   AI.ASEA. 

In  April,  1893,  Mr.  John  K.  Luttrell  was  appointed  a  si)eci'al  agent 
of  the  Treasury  Department,  in  accordance  with  the  act  of  Congress 
providing  for  the  supervision  of  certain  fishery  interests  in  Alaska. 
Although  his  services  in  this  respect  were  not  connected  with  the  work 
of  the  Fish  Commission,  Mr.  Luttrell  kindly  ofi'ered  to  make  collections 
of  fishes  at  the  difierent  places  visited,  aud  to  conduct  investigations 
relative  to  the  distribution  and  habits  of  the  more  important  species. 
He  was  accordingly  supplied  with  a  proper  outfit  for  preswving  speci- 
mens and  was  given  full  instructions  respecting  those  matters  on  which 
information  was  especially  desired.  He  left  for  the  north  during  the 
latter  part  of  the  fiscal  year. 

COLLECTIONS,  PREPARATION  OF  REPORTS,  ETC. 

No  changes  have  been  made  since  the  last  report  in  the  laboratory 
and  other  quarters  occupied  by  this  division  in  the*Central  Station  at 
Washington.  Very  large  collections  have  been  received  from  the  ves- 
sels and  field  parties  during  the  year,  but  undue  crowding  of  the  same 
has  been  obviated  by  an  arrangement  with  the  United  States  National 
Museum,  whereby  many  of  the  specimens  have  been  furnished  temporary 
storage-room  at  the  latter  place. 

The  study  of  certain  parts  of  the  collections,  especially  the  fresh- 
water fishes,  by  Prof.  B.  W.  Evermann,  has  progressed  rapidly,  and 
some  collections  have  also  beeu  x^laced  in  the  hands  of  specialists  out- 
side of  the  Fish  Commission  staff  for  working  up.  The  moUusks  from 
all  sources  have  been  turned  over  to  Mr.  William  H.  Dall,  curator  in 
the  National  Museum,  as  fast  as  they  were  received.  Arrangements 
have  also  been  made  with  Dr.  Alex.  Goes,  of  Kisa,  Sweden,  to  report 
upon  the  foraminifera  from  the  dredgiugs  of  the  steamer  Albatross  on 
both  the  Atlantic  and  Pacific  coasts,  and  likewise  with  Prof.  P.  E. 
Schulze,  of  Berlin,  Germany,  with  respect  to  the  siliceous  sponges 
from  the  same  source.  Prof.  William  E.  Ritter,  of  the  University  of 
California,  has  offered  to  study  the  collections  of  ascidians  made  by 
the  steamer  Albatross  in  the  North  Pacific  Ocean,  and  they  will  soon 
be  sent  to  him. 

There  has  been  transferred  to  the  custody  of  the  National  Museum  a 
very  large  quantity  of  specimens,  representing  both  the  reserve  series 
and  duplicates  of  collections  examined  during  the  year.  These  consist 
chiefly  of  fishes  and  marine  invertebrates,  but  include  also  representa- 
tives of  many  other  groups,  conspicuous  among  which  are  the  skins 
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and  bones  of  several  species  of  Pinnipedia.  Duplicate  specimens  of 
marine  invertebrates  ^om  the  collections  of  the  Fish  Commission  have 
been  supplied  by  the  National  Museum  to  the  following  institutions: 
State  Normal  School,  Oshkosh,  Wis.j  Clark  University,  Atlanta,  Ga.j 
Columbia  College,  Van  Allstyne,  Tex.;  Grammar  School,  Salem,  Mass. 

Preparations  were  made  during  the  year  for  illustrating  the  objects 
and  methods  of  work  of  this  division,  and  the  results  so  far  accom- 
plished by  it,  at  the  World's  Columbian  Exposition  in  Chicago.  The 
exhibits  were  completed  and  transmitted  in  time  for  installation  before 
the  oi>ening  day.  As  this  subject  will  be  reported  upon  in  full  by  Dr. 
Tarletou  H.  Bean,  the  representative  of  the  Pish  Commission  at  Chi- 
cago, an  account  of  the  material  displayed  need  not  be  given  in  this 
connection. 

The  following  reports  from  persons  not  in  the  employ  of  the  Fish 
Commission,  but  based  partly  upon  materials  from  its  collections,  were 
completed  and  submitted  for  publication  during  the  year: 

A  review  of  the  Sparoid  Fishes  of  America  and  Europe.  By  David  Starr  Jordan  and 
Bert  Fesler.    Report  U.  S.  Fish  Comm.  for  1889-91,  pp.  421-644,  plates  28-62. 

On  the  Viviparous  Fishes  of  the  Pacific  coast  of  North  America.  By  Carl  H.  Eigen- 
mann.    BuU.  U.  S.  Fish  Comm.  for  1892,  pp.  381-478,  plates  93-118. 

The  Genus  Salpa,  a  Monograph,  with  fifty-seveu  plates.  By  WiUiam  K.  Brooks,  with 
a  supplementary  paper  by  Maynard  M.  Metcalf.  Memoirs  from  the  Biological 
Laboratory  of  the  Johns  Hopkins  University,  li,  Baltimore,  1893.  Two  vol- 
umes, quarto,  text  and  plates. 

Report  on  the  Actinie  collected  by  the  U.  S.  Fish  Commission  steamer  Albatro89 
during  the  winter  of  1887-1888.  By  J.  Play  fair  McMurrich.  Proc.  U.  S.  Nat. 
Mus.,  XVI,  pp.  119-216,  plates  19-35, 1893. 

Report  on  the  Pteropods  and  Heteropods  collected  by  the  U.S. Fish  Commission 
steamer  Albatroaa  during  the  voyage  from  Norfolk,  Va.,  to  San  Francisco,  Cal., 
1887-1888.  By  James  1.  Peck.  Proc.  U.  S.  Nat.  Mus.,  xvi,  pp.  451-466,  plates 
53-55, 1893. 

List  of  DiatomacetB  from  a  deep-sea  dredging  in  the  Atlantic  Ocean  off  Delaware 
'  Bay  by  the  U.  S.  Fish  Commission  steamer  Albatros8»  By  Albert  Mann.  Proo. 
U.  S«  Nat.  Mas.,  xvi,  pp.  303-312, 1893. 


REPORT  OF  THE  DIVISION  OF  STATISTICS  AND  METHODS 

OF  THE  FISHERIES. 


By  Hugh  M.  Smith,  Jctif^  A$8istant  in  Charge, 


The  report  of  the  work  of  this  division  from  July  1, 1892,  to  Jane  30, 
1893,  is  respectfully  submitted.  Up  to  September  26, 1892,  the  divisioD 
was  in  charge  of  Gapt.  J.  W.  Collins;  on  that  date,  however,  he  was 
relieved  from  duty,  and  I  was  designated  as  the  acting  assistant  in 
charge,  and  held  that  position  at  the  close  of  the  fiscal  year. 

On  July  31, 1892,  the  work  of  the  division  was  seriously  affected  by 
the  indefinite  furlough  of  one  field  agent,  two  local  agents,  and  two 
clerks,  owing  to  the  reduction  of  25  per  cent  in  the  appropriations  for 
this  branch  of  the  Commission.  Under  the  provisions  of  the  act  mak- 
ing appropriations  for  this  Commission,  permitting  the  transfer  of  10 
per  cent  of  the  allotment  for  general  expenses,  the  Commissioner,  by 
November  1,  was  able  to  reinstate  all  the  furloughed  employes  except 
one  clerk.  The  most  important  drawback  occasioned  by  this  tempor- 
ary reduction  in  the  force  was  the  interruption  in  the  work  of  the  local 
agents  at  Gloucester  aud  Boston,  and  the  lapse  of  several  months  in 
the  otherwise  continuous  records  running  back  for  a  number  of  years, 
showing  the  daily  receipts  of  fish  at  those  important  fishing  x>orts.  The 
regular  field  inquiries  and  the  office  work  were  also  retarded. 

As  in  previous  years,  the  force  of  the  division  was  supplemented  and 
the  work  considerably  aided  by  the  temporary  detail  of  persons  from 
other  divisions.  In  June,  1893,  Mr.  E.  F.  Locke,  custodian  of  the 
Gloucester  hatching  station,  was  assigned  to  field  duty  in  Gloucester 
and  vicinity  in  connection  with  the  investigation  of  the  New  England 
fisheries  elsewhere  alluded  to.  Mr.  A.  B.  Alexander,  fishery  expert  on 
the  Albatrossj  was  detached  from  the  vessel  at  San  Francisco,  Gal.,  in 
February,  and  entered  on  shore  work  for  this  division  in  that  city  and 
vicinity. 

INVESTIGATIONS  OP  THE  COMMERCIAL  FISHERIES. 

The  field  inquiries  conducted  by  the  division  during  this  year  covered 
an  extensive  territory  maintaining  fisheries  of  great  prominence.  Some 
features  of  the  work  were  ifaore  important  and  detailed  than  had  previ- 
ously been  provided  for.  Major  inquiries  were  carried  on  in  the  Middle 
Atlantic,  New  England,  and  Pacific  States,  aud  the  local  agencies  at 
Gloucester  and  Boston  were  continued. 
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THE  MIDDLE  ATLANTIC  STATES. 

The  canvass  of  the  statistics  and  methods  of  the  fisheries  of  this 
important  coast  section  was  began  in  the  previous  year.  By  reference 
to  the  rei)ort  of  the  work  of  this  division  for  1891-92,  it  will  be  seen 
that  the  entire  Chesapeake  Basin  and  the  adjoining  ocean  shores  of 
Maryland  and  Virginia  were  then  covered,  leaving  for  ftiture  inquiry 
the  States  of  New  York,  New  Jersey,  and  those  parts  of  Pennsylvania 
and  Delaware  not  drained  by  the  tributaries  of  the  Chesapeake.  The 
field  work  in  this  region  began  in  August,  1892,  and  was  the  first  under- 
taken in  the  fiscal  year.  The  regular  canvass  was  completed  by  April, 
but  some  special  inquiries  in  the  region  were  made  as  late  as  June, 
1893. 

The  investigation  of  the  fisheries  of  the  entire  State  of  New  Tork 
was  conducted  by  Mr.  E.  E.  Eace,  with  the  exceptions  to  be  noted  later. 
The  inquiry  began  at  the  eastern  end  of  Long  Island,  included  both 
shores  of  the  island,  was  extended  to  Manhattan  Island,  Staten  Island, 
and  that  part  of  the  State  on  the  north  side  of  Long  Island  Sound,  and 
embraced  the  Hudson  Biver  as  far  up  as  Stillwater,  in  Saratoga  County, 
about  17  miles  above  Troy.  In  the  vicinity  of  Greenport,  at  the  east- 
ern end  of  Long  Island,  the  writer  cooperated  with  Mr.  Bace  for  a  short 
time  in  August.  The  collection  of  data  showing  the  extent  of  the 
wholesale  fish  and  oyster  trades  of  New  York  City  was  undertaken  by 
Mr.  W.  A.  Wilcox,  who  also  made  a  supplementary  visit  to  a  part  of 
Westchester  County.  An  important  feature  of  the  canvass  of  this 
State  was  the  thorough  investigation  of  the  Hudson  Biver  to  the  limits 
or  commercial  fishing.  The  fisheries  of  this  river  had  never  before 
been  cx>mpletely  covered  in  the  statistical  inquiries  of  the  Commission. 
Extensive  shad,  striped  bass,  perch,  and  other  fisheries  were  found  to 
exist  in  the  upper  river,  and  valuable  notes  concerning  the  occurrence 
of  the  Atlantic  salmon  were  obtained. 

The  coast  and  river  fisheries  of  New  Jersey  were  studied  by  Mr.  Ans- 
ley  Hall,  Mr.  E.  E.  Bace,  and  the  writer.  The  parts  of  the  State  visited 
by  Mr.  Hall  included  the  New  Jersey  side  of  the  Hudson  Biver,  the 
northern  coast  within  Sandy  Hook,  the  eastern  coast  betweeen  Shark 
Biver  and  Cape  May,  and  the  shores  of  Delaware  Bay.  Mr.  Bace  can- 
vassed the  New  Jersey  shores  of  Delaware  Biver  from  its  mouth  to 
Shawnee,  in  Monroe  County^  Pa.,  about  6  miles  above  Delaware  Water 
Oap.  The  coast  of  Monmouth  County,  between  Atlantic  Highlands  and 
3hat  k  Biver,  was  visited  by  the  writer,  who,  in  addition  to  a  regular 
canvass  of  the  fishing  industry,  made  a  special  study  of  the  important 
X>ound-net  fishery  of  that  section. 

That  part  of  Pennsylvania  above  Philadelphia  bordering  on  the  Dela- 
ware Biver  was  visited  by  Mr.  Bace,  in  conjunction  with  the  canvass  of 
the  New  Jersey  side  of  the  river.  The  remainder  of  the  river  front  of 
the  State  was  covered  by  Mr.  C.  H.  Stevenson. 

The  fisheries  of  Delaware  prosecuted  on  the  ocean  side  of  thft  ^t»^ 
•  and  on  Delaware  Biver  and  Bay  were  investigated,  ti^  l&x.^\«^^^^«^< 
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The  inquiry  in  this  region  placed  the  Commission  in  possession  of 
statistical  data,  for  the  years  1889  to  1891  and  in  part  for  1892,  showing 
in  detail  the  extent  of  the  valuable  fishery  interests  of  the  States  and 
regions  named.  The  two  most  prominent  shad  rivers  in  the  country 
were  thoroughly  canvassed.  The  oyster  industry  here  is  second  in 
extent  and  value  only  to  that  of  the  Chesapeake.  Other  branches  of 
special  interest  or  prominence  are  the  bluefisb,  sea-bass,  sturgeon, 
weakfish,  and  striped-bass  fisheries,  and  the  menhaden  industry. 

The  inquiry  disclosed  the  fact  that  the  number  of  persons  engaged  in 
the  fishing  industry  of  the  section  in  1891  was  26,313,  of  whom  5,022 
were  vessel  fishermen,  18,308  were  shore  or  boat  fishermen,  and  2,983 
were  shore  hands. 

The  capital  invested  in  the  business  was  $8,839,250.  Over  1,300 
vessels,  with  a  tonnage  of  20,142,  valued  with  their  outfits  at  $1,909,783, 
were  employed  in  various  capacities  in  these  fisheries.  The  small  boats 
used  in  the  shore  fisheries  numbered  13,321  and  had  a  value  of  $839,301. 
The  apparatus  of  capture  consisted  of  989  seines,  451  pound  nets,  12,048 
gill  nets,  10,936  fyke  nets,  and  22,468  pots,  which,  with  other  minor 
apparatus,  were  valued  at  $861,631.  Shore  property  and  cash  capital 
representing  an  investment  of  $5,228,535  were  devoted  to  the  industry. 

The  yield  of  the  fisheries  amounted  to  264,814,936  pounds,  having  a 
first  value  of  $8,890,163.  The  quantity  mentioned  includes  only  the  net 
weights  of  oysters,  clams,  and  other  moUusks.  Two  objects  of  fisheries 
in  this  section  are  together  worth  over  $5,000,000,  namely,  the  oyster, 
worth  $4,582,711,  and  the  quahog,  or  hard  clam,  worth  $1,024,648,  these 
values  representing  5,238,963  bushels  and  1,000,058  bushels,  respec- 
tively. The  next  important  product  is  the  shad,  of  which  17,204,849 
pounds,  valued  at  $781,014,  were  taken.  The  catch  of  bluefisb  was 
12,734,501  pounds,  for  which  $501,173  was  received.  Menhaden  rank 
next  to  bluefish  in  value,  although  far  exceeding  all  other  fish  combined 
in  quantity;  over  125,000,000  pounds  were  secured,  valued  at  $352,999. 
The  next  important  fishes  and  the  value  of  the  catch  in  1891  were  as 
follows:  Squeteague,  $330,340;  sea  bass,  $217,413;  eels,  $146,976;  cod, 
$115,922;  flounders,  $79,019;  striped  bass,  $78,556;  and  alewives, 
$63,152.  The  soft  clam  comes  next  to  sea  bass  in  value,  the  catch 
being  worth  $153,591. 

The  following  tables  show  for  each  State  detailed  statistics  of  the 
fisheries.  As  elsewhere  explained,  the  figures  do  not  relate  to  those 
parts  of  Pennsylvania  and  Delaware  tributary  to  Chesapeake  Bay, 
which  were  covered  by  the  statistics  in  the  previous  report  of  the 
division : 

Persons  employed. 


Designation. 


In  vesael  fiaheries 

In  shore  fisheries 

On  shore,  in  factories,  etc 

Total 


New 
York. 

New 
Jersey. 

Pennsyl- 
vania. 

Dela- 
ware. 

2,346 

7,  a58 
2.042 

2,218 

7,889 

532 

353 
094 
289 

105 

1,667 

120 

12,246 

10.639 

1,636 

1,792 

Total. 


5,022 

18,306 

2,983 

26,313 
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Vessela,  boats,  apparatusj  and  capital  employed. 


DeAigoation. 


Vessels 

Tonnage 

Boats 

Apparatus: 

B«ines 

Pound  nets,  trap 
nets,  and  weira. 

Gillneto 

Fvkenets 

Lines 

Pots 

Spears 

Dredges,   rakes, 
and  tongs 

Minor  apparatus . 
Shore   and  acces- 
sory property.. 
Cash  capital 


Kew  York,      i    New  Jersey. 


No. 


Valne. 


No. 


capil 
Total 


650  I  ^1,640       607 

9,292  ! 9,320 

6,227       373,670   5,742 

327 


263 
6,402 
6,246 


15.898 
3,489 

13, 719 


75,640 


872 
185 


71, 340 

88,450  3,983 

55,465  1,692 

11,745    

17,391  4,755 

3, 728  I    216 

119,912  6,690 
230 


1,794,969 
1, 679, 000 


Value. 


$785,358 

'4i2,'373 

38,022 

55,370 

129,832 

18.881 

5,178 

5,330 

404 

68,210 

487 

409,561 
5;)8,850 


5,283,200  j 12,467,865 


Pennsylvania. 


No.  !  Value. 


49  1107,295 
1,220 

24,685 


454 
93 


2,476 


164 


16, 080 


209  <    21,450 


4,914 
451 


5,035 


Delaware. 


448,205 
303,750 


No.  1  Value. 


26 
310 

898 

197 

3 

1,454 

522 


;$25,490 


1,815 
170 

353 


931,865 


28,573 

9,813 

150 

33,251 

1,109 

20 

85 

2,632 
113 

28,300 
25,900 


156, 320 


TotaL 


No. 


1,341 
20,142 
13, 321 

989 

451 
12,048 
10,936 


22,468 
3,875 

20,926 


Value. 


$1,909,783 


839,301 

139,555 

126,860 

272,933 

80.369 

17, 394 

23,614 

4,217 

195.789 
850 

2, 681. 035 
2,547,500 


8,839,260 


Products, 


Species. 


Alewives , 

Black  hass 

Blnefish 

Butter-fish 

Carp 

Catfish 

Codfish 

Drum 

£els , 

Flounders , 

Haddock 

Kinefish 

Mackerel , 

Menhaden 

Mullet 

Perch 

Pike , 

Scup , 

Sea  bass  

Shad 

Sheepshead 

Skate 

Spanish  mackerel. . 
Spots  and  croakers. 

Sqneteague 

Striped  oass 

Sturgeon  

Suckers 

Tantog 

Tomcod 

Other  fish 

Kefuse  fish , 

Crabs,  hard 

Crabs,  soft 

Cralm,  king , 

Shrimp 

Lobsters 

Mussels 

Ovsters 

Clams 

Quabogs 

Scallops 

Squid 

SheUs 

Terrapins 

Turtles 


New  York. 


Pounds. 


2,194,560 


5,506,575 
837, 246 


117.180 
2,277,458 


1,616,213 

1. 561, 606 

147, 730 

157, 541 


104,860,114 
160,060 
88.125 
8,215 
350,858 
679,180 
3,044,956 
19,523 
101, 897 
74,836 
17,501 
2, 852,^53 
205, 449 
80,261 
25,378 
171, 172 
278,400 
238, 741 
1,118,913 
435,566 
93,500 


165,093 

21,000 

18, 277, 434 

1, 505, 500 

4, 524, 520 

313, 042 

40,836 

16, 766, 100 


Value. 


$23, 526 


237,010 
12,988 


5.144 
89, 921 


97,990 

45, 231 

3,890 

10,  792 


295, 605 

7,878 

6.329 

740 

7,016 

35.350 

161, 209 

3,500 

2,022 

7,265 

700 

111,301 

21, 389 

929 

1,545 

7,618 

10,468 

8,178 

2,733 

7,589 

8.450 


15.655 

900 

2,748,509 

105, 891 

650. 621 

48,340 

1,633 

15,950 


Total 170,885,022 


4,817,369 


New  Jersey. 


Pounds.       Value. 


2, 066, 820 

9,250 

7, 227, 926 

23U,  802 

2.000 

133,824 

841,011 

124. 240 

623.  280 

987. 895 

17. 940 

33, 697 

25, 117 

20,670,542 

88.350 

693,962 

19,485 

25,682 

3, 731,  538 

10, 225, 455 

26,290 

7,050 

78. 301 

106,680 

6,002,563 

298,164 

452,  630 

56,680 

99, 437 

1,400 

317, 953 


230,  111 

289,500 

2,708,980 

1,200 

165,664 

6,000 

16,114,567 

827,000 

3, 454, 024 


8,280 


79,116,380 


$14, 260 

1,166 

264, 163 

6,582 

160 

8,265 

26,001 

980 

38,594 

33,620 

675 

2,298 

2,816 

56,974 

4,902 

40,  758 

1,904 

a55 

147. 693 

443,438 

4,013 

353 

12,620 

4,521 

201,515 

43,296 

10, 619 

4,008 

8,894 

42 

13,541 


Pennsylvania. 


Pounds.    Value 


2, 331. 775 
6,385 


300 
127,968 


27,225 


10,845 
975 


I    947,500 
2,491,775 


9,499 
35, 880 
7,534 
600 
12,463 
200 
1,639,648 
47,700 
371, 933 


1,074 


3, 520, 057 


$13, 449 
718 


Delaware. 


Pounds,  i  Value. 


776,660  r  $11, 917 


24 
5,999 


1,416 


625 
97 


38, 805 
114,864 


10,415 
52,700 
35,850 


64,430 


1, 183, 700 


7,291,843 


1,128 

640 

1,948 


8,324 


124,420 


302,447 


67,260        3,778 


30,000 

223,500 

5,000 


960 


67,000 

38,900 

235,070 

23,400 


1,442,663 


42,460 
1,164.730 

94,760 
1,304,800 

11.050 
8,000 


2,080 


86,250 
740,000 


8,200 

1,097*646 

*2i,'926 


11,988 
18,000 


380 

8,967 

168 


48 


420 

1,125 

15, 211 

1,455 


61, 513 


2,280 

17. 524 

12,743 

80,448 

501 

320 


44 


4.713 
647 


410 
"2,694 


2.190 
1,260 


7.521,691 


250,200 
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ProduoU — Summary. 


Species. 


Alewivee 

BUckbaas 

Blnefish 

Batter-fieh 

Carp 

Oatflfih 

Cod 

Drum 

Bels 

Flonndera 

Haddock 

Kinefiah 

Mackerel 

Menhaden 

Mallet 

Perch 

Pike 

Scnn 

Seaoaaa 

Shad 

Sheepshead 

Skate 

Spanish  mackerel. 
Spots  and  croakers 


Pounds. 


7, 309, 815 

$63,152 

15,(J35 

1,884 

12, 734,  Ml 

601,173 

1,(M»,048 

19, 570 

2,300 

184 

446.232 

23,186 

3,118.4«> 

115,922 

154, 24U 

1,360 

2,490,218 

146,976 

2,554,591 

70,019 

186,670 

4,565 

102,198 

13, 138 

25,117 

2,316 

125,507,656 

352,999 

287,310 

13,905 

1,028,002 

62,923 

52,075 

4,196 

376, 540 

7,871 

5, 358, 218 

217. 413 

17,204,840 

781, 014 

45,813 

7,513 

108,047 

2,375 

153,227 

19,875 

166.641 

7,501 

Talne. 


Species. 


Sqneteaeae 
Striped  baaii 
Stnrge<m... 
Suckers . . . . 

Taotog 

Toroc<^.... 
Other  flsh . . 
Ref one  fish. 
Crabs,  hard 
Crabs,  soft . 
Crabs,  king 

Shrimp 

Lobsters  . . . 

Mussels 

Ovsters 

Clams 

Quabogs  . . . 
Scallops. . . . 

Squid 

Sbells 

Terrapins . . 
Turtles  .... 

Total.. 


Pounds. 

Value. 

10,019.046 

$330,340 

608,788 

78,556 

1,840,301 

42.636 

128,058 

6,002 

278,609 

11,832 

270,800 

10,510 

623,204 

25,067 

1,118,013 

2,733 

665,677 

17,088 

409,250 

43.543 

3,538,080 

8.181 

1,200 

600 

338,057 

28.528 

27,000 

1,100 

36,972.741 

4,582,711 

2,832.500 

153.501 

8,000,464 

1,024,648 

313,042 

48.310 

40,836 

1.633 

16,766,100 

15,960 

15,268 

3,254 

18,000 

1,260 

264,814,086 

8,800,163 

In  the  following  table  the  quantities  of  certain  products  shown  in 
pounds  in  the  foregoing  table  are  reduced  to  the  units  by  which  they 
are  usually  designated  in  commerce: 


Items. 


Crabs,  hard number. 

Crabs,  soft do... 

Crabs,  king do... 

Mussels bushels. 

Ovsters do... 

Cuuns do... 

Quabogs do... 

Scallops do... 

Shells do... 


New  York. 


1,306,608 
280,500 


2,100 

2,611,062 

150,550 

565,565 

69,565 

372,580 


Kew 
Jersey. 


600,333 

868,500 

1,309,490 

600 

2,302.081 

82,700 

431, 753 


Pennsyl- 
vania. 


169,100 


Delaware. 


258,750 
370,000 


156,720 
"2,'740 


Total. 


1,007,031 

1,407,750 

1,760,490 

2.700 

5,238,963 

233,250 

1,000,058 

69,565 

372,560 


Some  interesting  comparisons  with  1880  may  be  made  with  the  recently 
collected  data.  The  large  increase  in  the  x>opulation  of  these  States  has 
naturally  resulted  in  an  increase  in  the  fishing  industry.  No  accurate 
comparison  can  be  instituted  in  the  case  of  Pennsylvania  and  Delaware, 
owing  to  the  absence  of  separate  figures  for  the  two  drainage  systems 
of  those  States,  but  with  New  York  and  New  Jersey  a  very  satisfactory 
comparison  is  possible. 

The  fishing  population  of  these  two  States  has  increased  10,321,  of 
which  number  New  York  has  5,902  and  New  Jersey  4,419.  Considered 
in  the  aggregate,  the  investment  in  fishing  properties  has  nearly  doubled. 
In  New  York  the  number  of  vessels  and  boats  has  increased  3,07G, 
with  a  value  of  $311,425 ;  in  New  Jersey,  1,694,  worth  $427,868.  Among 
the  more  prominent  changes  in  the  fishing  apparatus,  it  may  be  noticed 
that  pound  nets  have  come  into  much  more  general  use  and  now  con- 
stitute one  of  the  most  conspicuous  features  of  the  fisheries,  while  in 
1880  they  were  of  little  importance ;  the  increase  in  the  number  operated 
has  been  373,  or  500  per  cent,  the  advance  being  marked  in  both  States. 
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This  appears  to  have  been  largely  at  the  expense  of  seines,  the  number 
of  which  was  reduced  by  over  1.200,  mostly  of  small  size  and  chiefly  in 
New  York.  Many  more  gill  nets  were  found  to  be  employed,  the  increase 
amounting  to  6,701,  valued  at  1139,952,  the  expansion  of  this  fishery 
being  due  to  the  development  of  the  shad  and  sturgeon  fisheries  in  the 
Hudson  and  Delaware  rivers. 

The  outcome  of  the  fishing  industry  presents  a  very  gratifying 
increase,  which  is  participated  in  by  many  important  products.  The 
B,ggrega,te  augmentation  in  the  value  of  the  yield  was  $935,142,  of 
which  $591,674  is  to  be  credited  to  New  York  and  $343,468  to  New 
Jersey.  The  catch  of  the  following  products  among  others  has  in- 
creased: Ale  wives,  bluefish,  butter*  fish,  catfish,  eels,  fiounders,  mullet, 
sea  bass,  shad,  squeteague,  sturgeon,  tomcod,  lobsters,  quahogs,  and 
oysters.  The  following  are  taken  in  smaller  quantities  than  formerly, 
namely:  God,  mackerel,  menhaden,  scup,  sheepshead,  Spanish  mack- 
erel, striped  bass,  soft  clams,  crabs,  and  terrapin. 

THE  MACKEBEL  FISHERY. 

In  May  and  June,  1893,  the  field  force  was  placed  in  the  New  Eng- 
land States  for  the  special  purpose  of  making  a  detailed  investigation 
of  the  commercial  aspects  of  the  mackerel  fishery.  This  inquiry  was 
in  progress  at  the  close  of  the  fiscal  year. 

Owing  to  the  great  attention  the  mackerel  has  recently  been  receiv- 
ing on  account  of  the  unprecedentedly  long  period  of  scarcity,  it  yras 
important  for  the  purposes  of  the  Commission,  in  order  to  afford  the 
best  basis  for  determining  the  cause  and  extent  of  the  scarcity,  to  have 
accurate  and  detailed  information  relating  to  the  various  topics  which 
could  be  legitimately  considered  by  this  division.  To  facilitate  the 
collection  of  uniform  data,  provision  was  made  for  having  the  agents 
obtain  the  statistics  on  two  printed  forms  relating,  respectively,  to  the 
fisheries  carlried  on  with  vessels  and  to  those  carried  on  from  boats  and 
the  shore. 

For  the  vessel  fishery  the  following  information  was  obtained  for 
each  vessel :  Name  of  vessel,  hailing  x>ort,  rig,  net  tonnage,  present 
value,  value  of  outfit,  number  and  value  of  each  kind  of  fishing  appa- 
ratus used,  the  number  of  crew  specified  by  nativity  and  nationality, 
the  kinds,  quantities,  and  value  of  bait  caught  by  the  vessel  or  pur* 
chased  in  America  or  British  provincial  ports,  the  number  of  entries  of 
foreign  ports  and  the  expenditures  therein  for  each  purpose,  the  lay 
of  the  crew,  the  quantity  and  value  of  each  grade  of  mackerel  taken  in 
each  region  with  each  kind  of  apparatus,  the  fishing  season  in  each 
region,  the  number  of  trips  firom  each  region  and  to  each  port,  and  the 
kinds,  quantities,  and  value  of  other  fish  taken  with  mackerel. 

In  the  case  of  the  shore  and  boat  fisheries  the  information  secured 
for  each  proprietor-fisherman  included  the  number  and  value  of  each 
form  of  apparatus  employed,  the  number  and  value  of  boats,  the  fishing 
season;  the  number,  nativity,  and  nationality  of  the  ftshescm^^Tii^^Xi^^^^^^ 
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received,  the  kind,  quantity,  and  valne  of  bait  utilized,  and  the  quantity 
and  value  of  each  grade  of  mackerel  taken  with  each  appliance. 

A  special  feature  of  the  inquiry  was  the  provision  to  obtain  complete 
figures  showing,  for  fresh  mackerel,  the  quantity  and  value  of  each 
standard  size  of  fish  taken,  and  for  salt  fish  the  quality  and  grade  of 
the  mackerel  packed.  While  satistiactory  figures  relating  to  the  diflTer- 
ent  grades  of  salt  mackerel  inspected  in  Massachusetts  are  ayailable, 
no  attempts  to  obtain  complete  data  for  the  grades  of  salt  mackerel 
packed  in  other  States  or  for  the  various  sizes  of  fish  sold  in  a  fresfa 
condition  were  ever  before  made. 

Owing  to  the  importance  of  having  statistical  data  for  the  mackerel 
fishery  covering  each  year  of  the  ^*  close- time '^  law,  which  took  eflTect  in 
1888  and  terminated  in  1892,  the  inquiry  was  addressed  to  the  years 
1890, 1891,  and  1892,  information  for  the  two  earlier  years  having  been 
previously  obtained. 

Some  supplementary  inquiries  regarding  mackerel  were  also  insti- 
tuted by  the  division,  by  securing  the  cooperation  of  fishermen  on 
various  parts  of  the  coast  in  recording  observations  concerning  the 
mackerel  during  the  fishing  season  of  1893.  For  this  purpose  blank 
books  of  convenient  size  were  prepared  and  distributed.  They  pro- 
vided for  a  daily  record  of  the  number  of  extra  large,  large,  medium, 
small,  and  tinker  mackerel  taken  each  day,  a  statement  as  to  the  nature 
of  the  weather,  direction  of  the  wind,  etc. 

In  the  first  week  in  April,  1893,  the  writer  visited  New  Jersey  for  the 
purpose  of  engaging  for  this  inquii-y  the  services  of  the  pound-net 
fishermen  on  the  northern  part  of  the  coast  of  that  State.  This  section 
is  the  most  southern  part  of  the  United  States  coast  on  which  mackerel 
are  regularly  taken  in  considerable  numbers  with  fixed  apparatus. 
The  fishermen  who  during  the  previous  season  had  operated  pound 
nets  were  personally  visited  and  the  object  of  the  inquiry  explained  to 
them.  They  entered  very  heartily  into  the  matter  and  agr^d  to  record 
the  daily  catch  as  requested. 

Eecord  books  of  a  similar  character  were  placed  among  the  pound- 
net  and  trap-net  fishermen  of  the  Massachusetts  coast.  The  distribu- 
tion was  accomplished  through  Mr.  F.  F,  Diniick,  local  agent  at  Boston, 
Mass.  Fishermen  at  a  number  of  points  on  the  Maine  and  Virginia 
coasts  were  also  communicated  with  by  mail  and  asked  to  record  their 
mackerel  catch. 

While  it  is  not  probable  that  all  the  fishermen  receiving  the  blanks 
will  keep  the  records  requested,  there  seems  no  reason  to  doubt  that 
some  valuable  information  will  thus  be  obtained. 

In  conjunction  with  his  other  duties,  Mr.  E.  F.  Locke  carried  on  an 
examination  of  the  spawning  condition  of  the  mackerel  taken  in  the 
vicinity  of  Gloucester,  His  work  on  this  subject  continued  until  the 
temporary  withdrawal  of  the  mackerel  from  that  part  of  the  coast  and 
the  ending  of  the  spawning  season  brought  the  work  to  a  close. 
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THE  NEW  ENGLAND   STATES. 

Advantage  was  taken  of  the  presence  in  the  field  of  the  agents 
engaging  in  the  canvass  of  the  mackerel  fishery,  and  investigations  of 
a  namber  of  other  important  fisheries  of  the  Kew  England  States 
were  undertaken.  The  time  and  force  were  not  sufilcient,  however,  to 
permit  a  canvass  of  all  the  commercial  fisheries  of  the  region.  The 
stady  of  these  fisheries,  like  that  of  the  mackerel  fisher}',  was  in 
progress  at  the  close  of  the  fiscal  year. 

The  special  branches  of  the  industry  which  were  made  the  subjects 
of  inquiry  and  report  were  the  whale,  menhaden,  herring,  alewife,  shad, 
salmon,  smelt,  lobster,  oyster,  clam,  and  scallop  fisheries,  sardine  and 
lobster  canning,  and  the  manufacture  of  oil  and  fertilizer  from  men- 
haden. The  statistics  covering  these  fisheries  were  obtained  in  such 
form  as  to  exhibit  the  extent  of  each,  regardless  of  duplications  of 
men  and  boats  occasioned  by  their  employment  in  more  than  one  fish- 
ery. Descriptive  notes  for  all  these  branches  were  required  wherever 
changes  iu  methods  or  conditions  had  occurred  since  the  last  inquiries, 
and  especially  detailed  notes  were  called  for  on  the  lobster  and  a  few 
other  fisheries. 

Perhaps  the  most  important  of  the  fisheries  the  canvass  of  which 
was.undertaken  is  the  lobster  fishery.  In  my  previous  report  attention 
was  drawn  to  the  great  economic  value  of  the  lobster,  to  the  very 
serious  reduction  in  its  abundance  iu  recent  years,  and  to  the  general 
interest  taken  in  this  fishery,  whose  condition  affects  a  numerous 
population.  As  complete  a  study  of  the  subject  was  planned  as  could 
properly  be  carried  on  by  this  division,  and  the  collection  of  a  very 
valuable  mass  of  information  is  anticipated  by  the  time  the  inquiry  is 
completed.  In  addition  to  securing  the  usual  statistical  data  for  per- 
sons, boats,  apparatus,  catch,  etc.,  the  attention  of  the  field  agents  was 
directed  to  the  following  topics  for  investigation  and  report: 

1.  The  changes  in  the  methods  of  the  lobster  fishery  since  1880  and  in  more  recent 
years. 

2.  The  fishing  season  as  compared  with  other  years ;  the  reasons  for  an  extension 
or  shortening  of  the  season ;  the  extent  and  origin  of  the  fishery  during  the  winter 
months. 

3.  The  extent  of  the  fishery  daring  the  molting  season ;  the  catch  and  destractlon 
of  soft,  unmarketable  lobsters  during  that  period. 

4.  The  depth  of  water  and  the  distance  from  the  land  at  which  lobsters  are  now 
taken  as  compared  with  earlier  years. 

5.  Comparison  of  the  present  and  past  average  size  of  lobsters;  the  present  limits 
of  size  of  marketable  lobsters;  the  proportion  of  short  lobsters  to  the  total  catch. 

6.  Marked  changes  in  abundance  of  lobsters  in  a  given  locality  in  recent  years  and 
the  apparent  reasons  therefor. 

7.  The  relation  of  the  catch  to  the  quantity  and  character  of  the  apparatus  used 
and  to  the  methods  employed. 

8.  A  study  of  the  laws  in  force  and  their  apparent  eflfect  on  the  size  and  abun- 
dance of  lobsters  in  a  given  locality ;  the  efficiency  of  their  enforcement  and  the 
extent  of  their  observance. 

9.  Consideration  of  the  bait  used  in  the  Tobster  fishery — its  source,  natwT^k,  ^\v\^\^- 
tity,  and  value,  and  the  relative  efiectivenesa  of  different  'kVn^a. 
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10.  The  sentiment  and  ezx>erience  of  the  fishermen  on  the  qnestions  of  (a)  close 
season;  (&)  taking  of  small  lobsters,  (c)  taking  of  molting  lobsters,  (<f)  effects  of 
canneries  on  abundance,  (e)  results  of  protection,  etc. 

11.  The  extent  of  the  practice  of  impounding  short,  molting,  or  other  lobsters; 
the  mortality  among  the  impounded  lobsters;  the  size  and  location  of  the  pounds; 
the  object  an:l  results  of  the  procedure. 

12.  The  extent,  methods,  etc.,  of  the  lobster-canning  industry. 

The  iuquiry  regarding  the  clam  fishery  incladed  a  consideration  of 
the  extent  of  the  bait  basiness,  one  of  the  most  important  branches 
of  the  fisheries  on  certain  parts  of  the  ISew  England  coast. 

The  oyster  industry,  which  has  great  importance  in  Rhode  Island 
and  Connecticut  and  in  places  on  the  southern  coast  of  Massachusetts, 
was  studied  in  detail,  the  inquiries  being  addressed  to  the  extent  of  the 
planting  industry,  the  methods  followed  in  the  cultivation  of  oysters, 
the  sources  and  quantities  of  the  seed  oysters  utilized,  the  areas  of 
bottom  occupied  for  planting  purposes,  and  other  questions  having 
practical  relation  to  the  industry. 

Provision  was  made  for  canvassing  in  their  entirety  the  fisheries  of 
that  part  of  the  coast  of  eastern  Maine  adjoining  the  Canadian  province 
of  New  Brunswick,  in  view  of  the  pending  consideration  by  the  Inter- 
national Fisheries  Commission  of  the  fisheries  of  the  contiguous  waters 
of  the  United  States  and  Canada.  The  branches  here  prosecuted  are 
the  herring,  lobster,  salmon,  alewife,  and  pollock  fisheries,  and  sardine 
and  lobster  canning. 

THE  PACIPIC  STATES. 

Coincident  with  the  inauguration  of  the  field  canvass  in  the  Middle 
Atlantic  States,  the  investigation  of  the  fishing  industry  of  the  Pacific 
States  was  undertaken.  Mr.  W.  A.  Wilcox,  the  agent  who  in  1888  and 
1889  had  conducted  an  inquiry  regarding  the  fisheries  of  this  section, 
was  again  detailed  for  this  work  because  of  his  extended  acquaintance 
with  the  fishing  population  and  his  wide  experience  with  the  fisheries 
of  the  entire  west  coast.  A  report  based  on  the  previous  inquiry  was 
printed  as  an  appendix  to  the  report  of  the  Commissioner  for  1888. 

Mr.  Wilcox  left  Washington  August  10,  1892,  and  proceeded  to 
Portland,  Oreg.,  with  instructions  to  first  canvass  the  Columbia  Biver 
and  then  visit  such  parts  of  the  coast  as  circumstances  or  expediency 
might  require.  It  was  important  that  the  extensive  salmon  fishery  of 
the  Columbia,  which  was  suspended  by  law  on  tftie  10th  of  August, 
should  receive  attention  before  the  fishermen  had  scattered  and  the 
canneries  had  finally  closed,  and  while  the  memory  of  the  principal 
phases  of  the  season's  work  was  fresh  in  the  minds  of  the  canners  and 
fishermen.  After  the  completion  of  the  work  on  the  Columbia  Biver, 
Portland  was  made  headquarters  whUe  canvassing  the  fisheries  of  the 
remaining  parts  of  Oregon  and  Washington.  The  inquiry  in  those 
States  was  completed  about  the  middle  of  December,  and  the  agent 
then  proceeded  to  San  Francisco,  Cal.,  where  the  investigation  of  that 
State  was  inaugurated  about  December  20.  The  inquiry  was  completed 
on  May  11,  and  Mr.  Wilcox  returned  to  Washington. 
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As  in  the  previous  canvass  of  this  region,  the  work  of  Mr.  Wilcox 
was  efficiently  aided  by  Mr.  A.  B.  Alexander,  fishery  expert  on  the 
AlbatrosSj  who  was  detached  from  the  ship  at  the  beginning  of  Febru- 
ary, 1893j  and  assisted  in  the  investigations  in  Califomia.  He  obtained 
statistics  of  the  market  fisheries  of  San  Francisco,  conducted  the 
canvass  of  Sonoma  County  and  part  of  Santa  Cruz  County,  and 
cooperated  with  Mr.  Wilcox  in  the  examination  of  the  records  of  the 
customs  house  and  the  transportation  companies. 

The  work  of  Mr.  Wilcox  and  Mr.  Alexander  on  this  coast  covered  all 
phases  of  the  fishing  industry.  Complete  statistical  and  descriptive 
data  were  collected  for  the  years  1889  to  1892,  inclusive.  In  the  case  of 
certain  fisheries  in  some  localities  which  were  visited  before  the  close 
of  the  fishing  season,  arrangement  was  made  for  having  the  informa- 
tion necessary  to  complete  the  account  of  the  year's  work  forwarded 
by  mail. 

The  details  of  the  condition  of  the  fisheries  at  the  time  of  the  inves- 
tigation and  comparisons  with  earlier  years  will  be  shown  in  the  report 
of  Mr.  Wilcox,  from  which  the  following  condensed  preliminary  sta- 
tistics relating  to  the  year  1892  are  drawn : 

Persant  employed. 


D«sign»tioiL 


Vesael  flBhermen 

Shore  and  boat  flahttrmen 
Shoreamen 

Total 


Califomia. 


1«825 

2,968 

610 


5,403 


Oregon. 


117 
2,705 
1,510 


4,382 


Washington. 


376 

3,082 

852 


4,310 


Total. 


2,818 
8,765 
2,072 


14,045 


Ve$iel»,  boats,  apparatus,  shore  property,  and  oaeh  capital  employed. 


Itema. 


Tonnage. 


Apparatos: 

Gm  neto'.'.'.'.IIIII.T.' 

Ponnd  and  trap  neta 

Paransella  nets 

Beef  nets 

Lines 

Bacnets 

Fyke  Beta 

iMpnets 

TxanuneLnets 

Wheels 

PoU 

Tongs,    hoes,    and 
rales 

Other  apparatus — 

Shore  property 

Cash  capital 

Total 


California. 


Ko. 


12,486.30 
1,801 

108 
2,506 


20 


Value. 


$1,284,450 


183,520 

20,065 
113, 121 


8,800 


1.270 

48 

88 

440 


203 


15,054 

40,160 

080 

105 

7,426 


283 


12,953 
506,320 
246,000 


2, 526, 746 


Oregon. 


l)o.       Valae. 


24 

802.83 
1,404 

82 

1,306 

247 


60 


40 


$110,696 


154,425 

12,600 
212,260 
173, 400 


10,520 


250 


182,852 


149 

2,060 

660,150 

803,000 


2,272,361 


Washington. 


Ko. 


51 
1,185.12 
1,600 

163 
886 
167 


10 


17 


Valne. 


$148,260 


132, 330 

46,725 
112,600 
124,700 


600 
5,830 


40,000 


3,505 

6. 317 

417,800 

546,000 


1, 593, 567 


TotaL 


No. 


158 
14,424.25 
4,575 

888 
4,788 

404 
20 
10 


1,270 
48 
88 

440 
67 

203 


Value. 


$1,543,406 


470,275 

80,310 

437.081 

298,100 

8,800 

500 

82,304 

40,160 

960 

a55 

7,426 

181,862 

283 

4,843 

21,820 

1,674,270 

1,595,000 


6, 392, 604 


62 


REPOBT   OF   COMMISSIONER   OF   FISH   AND   FISHEBIES, 


ProducU, 


SpecioB. 


Anchoviea 

Barracada 

Bonito 

Corp 

Cod 

Caltu8-cod 

Flounders 

Halibut 

HerrlDg 

Mackerel 

Perch 

Bockflsh 

Salmon 

Sardines  

Sea  bass 

Shad 

Smelt 

Striped  bass 

Sturgeon 

Yellow-tail 

Other  fish 

A  balone  meats  and 
shells 

Octopus  and  squid. 

Clnms 

Oj'Hters 

Mussels 

Crabs 

Crawfish 

Shrimp  and  prawn. 

Spiny  lobster 

Terrapins  and 
frogs 

Hair-seal  and  sea- 
lion  pelts 

Fur-seal  pelts 

Sea-otter  pelts 

Whale  oil 

Whalebone 

Alg«B 

Allother  products . 


Calii'omia. 


Pounds.       Value 


160, 175 

320,804 

249,332 

65,662 

2, 274, 565 
230, 670 

4,225.885 


4,486,887 
850,309 
335, 117 

1,829,657 

4,862,408 
752,994 
257, 712 
526.494 

1,919,894 

56,209 

718,017 

354.434 

2,257.410 

404,547 

374, 622 

2, 496, 700 

15,098,700 

2, 880, 000 

2,862,320 


5, 313, 345 
303,275 

45,625 


1, 574, 843 

197, 339 

28,325 

28.100 


$1,502 

12,530 
9,400 
2,191 

56,804 
7,070 

94,180 


55,796 
14, 159 
10,927 
51,765 
179, 031 
15,237 

9,795 
14. 372 
53,469 

6,488 
21,854 
13,682 
47.360 

9,351 
29,039 
26,882 

698, 257 
12, 000 

102,900 


241, 817 
8,486 

8,050 

2,267 

167, 526 

36,150 

62,123 

937, 371 

1,133 

1,967 


Oregon. 


'  Pounds.     Value. 


26,304 
10,000 
18,870 


86,115 
25,536,701 


109,000 


Total 57,888,466  3.022,991 


2,513,490 


49,500 
147, 000 


4,125 
20,000 


28, 521, 105 


$1,315 

400 

1,787 


4,255 
781,000 


3,270 


28,001 


825 
3,062 


Washington. 


Pounds.      Value, 


539i000 
359,000 
184,560 
1,410,500 
617, 112 


65,140 

163,000 

21,684,211 


ft21.560 

6.875 

3,191 

29.140 

6,817 


I  1,303 
:  4,515 
551,546 


TotaL 


Pounds.       Value. 


103, 350 
321. 726 


3,183 
6,158 


543,623 
"55,606 


5,757 


4,650 


684,000!     5,700 
9,895,440   147,995 


405 
3,000 


48,266 
1,729 


872, 405 


79,000 

'2,*  666* 


3,550 
"566 


13,125 


6,250 


121,528 


150.175 

326,804 

249,332 

65,662 

2,813,565 
615, 974 

4.420.445 

1,429.370 

5, 103, 999 
350,308 
400,257 

2,078,772 

52,083,320 

752,994 

257, 712 

738,844 

2,241,628 
56,200 

8, 775. 130 
854,434 

2,312,410 

404,547 

374,622 

3, 230. 200 

25, 141, 140 

2,880,000 

2,045,445 

20,000 

5. 315, 345 

303.275 

58.750 


87,500       2,350 


1,574,843 

197.338 

28,325 

65.600 


11,502 
12,530 

9.400 

2,191 
76,424 
15.260 
■97,771 
30,927 
62.613 
14.159 
12,230 
60,535 
1,511,577 
15,237 

9,795 
20,825 
59,627 

6,488 
55,612 
13.682 
52,010 

9,351 

29,038 

33,407 

849.314 

12,000 

106,945 

3.000 

242,317 

8,486 

13,300 

2,267 

332.320 

37.879 

62.123 

937,371 

1,133 

4.317 


36,757,287  931,568  |123,U6,858  4,826,964 


The  oysters,  clams,  crabs,  oil,  etc.,  which  have  been  reduced  to  the 
commoii  unit  of  a  pound  in  the  preceding  table,  and  the  seal,  otter,  and 
other  pelts,  of  which  no  number  is  given,  are  shown  separately  in  the 
following  table: 


Items. 


Clams bushels.. 

Oysters do.... 

Mussels do. . . . 

Crabs number.. 

Hair-seal  and  sea-lion  pelts do.... 

Fur-seal  pelts do.... 

Sea-ottcr pelts .»-- do. . . . 

Whale  oil giUlons.. 


California. 


Oregon. 


40,470 

178.645 

48,000 

954,107 

a  535 

14, 710 

235 

209,979 


825 

2,450 


1,375 


2,945 
13 


Washington. 


11,400 
164.924 


26,333 

"  i.'iis' 


TotaL 


52.695 

346.019 

48,000 

981.815 

535 

26,798 

248 

209,979 


a  Includes  17  live  sea  lions,  which  sold  for  $850. 

Mr.  Wilcox  was  able  to  obtain  complete  statistics  of  the  salmon  indas- 
try  of  Alaska,  through  the  courtesy  of  packers  whom  he  visited  in  San 
Francisco  and  other  places.  This  information,  with  that  relating  to  the 
cod,  .whale,  and  fur-seal  fisheries  of  that  Territory,  which  are  tributary 
to  San  Francisco,  will  permit  the  presentation  of  figures  repreaeuting 
the  entire  fishery  industry  of  the  Pacific  Coast  of  the  United  States. 
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INQUIRIES  AT  GLOUCESTER  AND  BOSTON,  MASS. 

The  services  of  the  local  agents  at  these  important  fishing  ports  have 
been  continued.  At  Gloucester,  the  most  prominent  fishing  port  in  the 
United  States,  Capt.  S.  J.  Martin  has,  as  heretofore,  rendered  eminently 
satisfactory  service,  notwithstanding  the  arduous  duties  and  long  hours 
of  work  necessitated  by  the  character  of  the  fisheries  and  the  nature  of 
the  information  obtained.  The  local  agent  at  Boston,  Mr.  Frederick  F. 
Dimick,  is  better  qualified  than  anyone  else,  by  virtue  of  long  experience 
in  the  work,  to  represent  the  office  at  Boston,  and  his  connection  with 
the  Boston  Fish  Bureau  enables  the  Commission  to  obtain  his  services  at 
a  salary  not  more  than  one-fourth  that  which  would  have  to  be  paid 
under  other  circumstances.  Beference  has  elsewhere  been  made  to  the 
furlough  of  these  agents  during  August,  September,  and  October,  on 
account  of  a  deficient  appropriation.  The  loss  of  data  for  those  months, 
while  serious,  has  in  part  been  made  up  through  the  voluntary  efforts 
of  the  agents. 

In  the  previous  report  of  the  division  an  outline  of  the  character  of 
its  work  at  Gloucester  and  Boston  was  given  and  its  practical  value 
was  shown.  It  need  only  be  stated  that  the  inquiries  have  continued 
along  the  same  general  lines,  and  that  the  information  gathered  is 
the  most  complete,  accurate,  and  valuable  ever  obtained  regarding  the 
resources  and  productiveness  of  the  various  fishing-grounds  resorted 
to  by  New  England  vessels. 

MINOR  FIELD  INQUIRIES. 

In  August  Mr.  Edward  E.  Bace,  who  was  then  in  Maine  on  leave 
of  absence,  was  ordered  to  make  an  investigation  of  the  menhaden 
industry  of  that  State.  He  visited  all  the  factories  in  the  eastern  part 
of  the  State  engaged  in  making  oil  and  fertilizer  from  the  menhaden 
and  obtained  detailed  statistical  information  for  the  years  1890  and 
1p891.  Few  fisheries  have  attracted  more  attention  in  Maine  than  the 
menhaden  fishery;  and  the  recent  return  of  the  fish  to  the  waters  of 
the  State  has  caused  a  revival  of  the  discussion  which  was  suspended 
daring  the  period  of  ten  years  when  menhaden  were  practically  absent 
from  that  coast. 

In  1890  menhaden  were  very  abundant  on  the  Maine  coast,  and  four 
factories,  located  at  Bound  Pond,  Linnekin,  and  Boothbay  Harbor,  in 
Lincoln  County,  were  operated.  These  were  valued  at  $21,000.  The 
number  of  shore  employees  was  306,  to  whom  $38,640  was  paid  in  wages 
during  the  fishing  season,  extending  from  June  to  September.  The  cash 
capital  required  to  carry  on  the  business  was  $95,000.  The  fish  were 
caught  and  supplied  to  factories  by  9  fishing  steamers  carrying  about 
200  men.  The  menhaden  taken  and  utilized  at  the  factories  amounted 
to  302,700  barrels,  equivalent  to  about  89,550,700  fish.  From  these  the 
following  products  were  made:  1,059,000  gallons  of  oil,  with  a  market 
value  of  $264,750,  and  10,930  tons  of  wet  serap,  oi  "e\i\3L\$\^^  n^wr^^X* 


64         REPORT  OF   COMMISSIONER   OF   FISH   AND   FISHERIES. 

$131,160.  The  fish  were  remarkably  large  and  fat,  1,000  yielding  about 
12  gallons  of  oil,  on  an  average,  and  8,200  making  a  ton  of  wet  scrap. 
The  average  catch  of  menhaden  to  a  vessel  in  1890  was  about  33,633 
barrels.  Four  steamers  fishing  for  one  factory  averaged  43,750  barrels 
each. 

The  following  year  menhaden  were  less  abundant  than  in  1890,  and 
the  catch  fell  off  over  50  per  cent.  Five  factories,  located  at  Booth- 
bay,  Linnekin,  and  Bound  Pond,  were  in  operation.  These  were  sup- 
plied with  raw  material  caught  by  a  fleet  of  eight  fishing  steamers 
temporarily  withdrawn  from  Bhode  Island.  The  number  of  i)er8one 
employ eil  in  the  factories  was  208,  to  whom  $27,350  was  paid  in  wages 
during  the  season.  The  value  of  the  works  and  their  equipments  was 
$53,000,  and  $83,000  additional  capital  was  required  to  conduct  the 
business.  The  number  of  menhaden  utilized  at  the  factories  was 
40,850,000,  equivalent  to  123,750  barrels;  these  had  a  value  of  $122,550, 
or  about  $1  per  barrel.  From  these  the  following  manufactured  prod- 
ucts were  prepared:  299,300  gallons  of  oil,  with  a  market  value  of 
$74,825;  1,800  tous  of  dry  scrap,  worth  $36,000,  and  4,230  tons  of  wet 
scrap,  valued  at  $50,760,  the  total  value  of  the  oil  and  scrap  being 
$161,585.  It  appears  from  these  figures  that  the  fish  contain^  much 
less  fat  than  in  1890  and  yielded  less  than  8  gallons  of  oil  per  1,000  fish. 

Mr.  W.  A.  WilC/OX  made  a  short  visit  to  Baltimore,  in  August,  1892, 
for  the  purpose  of  securing  certain  information  on  oyster  packing  to 
complete  the  report  of  his  work  in  the  Chesapeake  basin  during  the 
previous  year. 

In  December,  1892,  Mr.  W.  H.  Abbott  devoted  about  two  weeks' 
time  to  an  examination  of  the  fisheries  of  the  eastern  end  of  Lake 
Erie,  supplementing  the  work  done  in  that  section  during  the  previous 
year. 

In  April,  1893,  a  visit  was  made  to  Baltimore  and  Annapolis  by  Mr. 
0.  H.  Stevenson,  for  the  purpose  of  securing  from  official  and  private 
records  some  special  data  on  the  oyster  industry  of  Maryland. 

THE  INTERNATIONAL  FISHERIES  COMMISSION. 

During  the  last  month  of  the  fiscal  year  the  writer  was  absent  firom 
Washington  on  duty  connected  with  the  work  of  the  InternatioDal 
Fisheries  Commission.  The  following  orders  from  the  Commissioner, 
dated  June  1, 1893,  indicate  in  a  general  way  the  purpose  of  the  Com- 
mission and  the  writer's  connection  therewith : 

Mr.  Richard  Rathban,  asBistant  in  charge  of  the  DiTision  of  Scientific  Inquiry, 
having  been  appointed  by  the  President  as  the  representative  of  this  Grovemment  in 
the  matter  of  condacting  certain  investigations  in  the  waters  contignoos  to  Canads 
and  the  United  States,  as  called  for  by  the  agreement  of  December  6, 1892,  between 
the  United  States  and  Great  Britain,  this  work  to  be  carried  on  conjointly  by  the 
United  States  Fish  Commission  and  the  Department  of  Fisheries  of  Canada,  yon  are 
hereby  detailed,  at  the  request  of  Mr.  Rath  ban,  to  cooperate  with  and  assist  him  in 
the  prosecution  of  these  inquiries.  The  plans  for  the  work  will  be  duly  prepared  by 
Mr.  Rathbnn^  and  yon  will  follow  out  such  parts  of  them  as  he  may  desire.     Yon  are 
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hereby  authorized  to  make  snoh  trips  as  may  be  necessary  in  connection  with  this 
detail,  bat  will  at  the  same  time  maintain  a  close  supervision  over  the  office  of  your 
division,  returning  to  Washington  from  time  to  time,  as  occasion  may  require. 

Pursuant  to  these  instructions,  on  June  1  the  writer  accompanied 
Mr.  Eathbuu  to  New  York,  where  Dr.  William  Wakeham,  the  Canadian 
commissioner,  and  Mr.  E.  N.  Yenning,  his  assistant,  were  met.  The 
party  then  proceeded  to  Boston,  Woods  Hole,  Provincetown,  North 
Truro,  Wellfleet,  and  Gloucester,  interviewing  the  fishermen  and  mak- 
ing observations  on  the  fisheries,  especially  the  mackerel  fishery.  On. 
June  23  the  writer  returned  to  Washington  and  remained  there  until 
the  close  of  the  fiscal  year. 

Eeference  is  elsewhere  made  to  the  inquiries  of  the  field  force  of  this 
division  addressed  to  some  of  the  subjects  covered  by  the  investiga- 
tions of  the  International  Fisheries  Commission. 

REPORTS   ON   THE  FISHERIES. 

During  the  year  the  reports  on  the  statistics  and  methods  of  the 
fisheries  issued  by  this  Commission  and  emanating  from  this  division 
covered  three  coast  sections  having  important  fishery  interests.  One  of 
the  Great  Lakes,  whose  fisheries  had  recently  received  much  attention, 
was  made  the  subject  of  a  special  paper,  and  a  report  dealing  chiefly 
with  ichthyological  matters,  but  containing  many  references  to  the 
commercial  fisheries  of  an  important  region  in  one  of  the  South  Atlantic 
States,  was  presented.  Following  are  the  full  titles  of  the  pajiers  and 
brief  synopses  of  their  contents: 

Report  on  the  Fisheries  of  the  New  England  States.     (Bulletin,  1890.) 

This  is  one  of  a  series  of  papers  emanating  from  this  division,  largely 
statistical  in  their  nature,  in  which  the  commercial  fisheries  of  the 
different  geographical  divisions  of  the  coast  and  lake  States  are  consid- 
ered. The  paper  is  based  entirely  on  original  field  work  of  the  division 
alluded  to  in  a  previous  rex)ort.  In  the  scope  and  detail  of  the  statistical 
matter  this  article  is  more  comprehensive  than  any  paper  hitherto  issued 
CD  the  fisheries  of  the  region. 

This  opportunity  will  be  improved  to  call  attention  to  an  error  of 
some  importance  which  appears  in  the  printed  report,  but  which  was 
discovered  too  late  to  secure  its  correction.  In  the  tables  for  Massa- 
chusetts the  following  figures  are  given  for  the  number  of  fishermen 
of  different  nationalities  on  the  fishing  vessels  of  the  State:  United 
States,  7,911;  British  Provinces,  1,157;  other  countries,  1,692;  total, 
10,760.  In  Essex  County,  which  includes  the  important  city  of  Glou- 
cester, the  vessel  fishermen  shown  in  the  tables  number  5,729,  of  whom 
5,133  are  given  as  citizens  of  the  United  States,  298  of  the  British 
Provinces,  and  298  of  other  countries.  Through  a  clerical  error  a 
relatively  small  number  of  foreign  fishermen  was  thus  accredited  to 
Essex  County,  the  correct  figures  for  which  were  3,679  Americans, 
1^68  British  Provincials,  and  682  other  foreigners.    The  amended  figures 
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for  the  entire  State  are :  6,457  Americans,  2,227  British  Provincials,  and 
2,076  other  foreigners.  The  attention  which  the  subject  of  the  person- 
nel of  the  United  States  fishing  marine  has  from  time  to  time  received 
makes  it  advisable  to  give  prominence  to  this  error  and  correction. 

Report  on  an  Investigation  of  the  FiBheries  of  Lake  Ontario.     (BQlletin,  1890.) 

This  paper  is  based  on  an  inquiry  conducted  by  the  writer  in  August 
and  September,  1891,  into  the  fisheries  of  Lake  Ontario,  and  is  pre- 
liminary to  an  account  of  the  fishing  industry  of  this  lake  which  will 
appear  in  a  general  report  on  the  entire  Great  Lakes  basin.  Owing  to 
the  interest  which  attaches  to  the  subject  of  the  preservation,  protec- 
tion, and  propagation  of  the  fishes  of  the  lake,  it  was  thought  proper 
to  expedite  the  publication  of  the  results  of  the  investigation. 

A  statistical  Report  on  the  Fisheries  of  the  Gnlf  States.     (Bnlletin,  1890.) 

Of  all  the  coastal  regions  of  the  United  States  none  has  been  less 
known  as  regards  its  fishery  interests  than  the  States  bordering  on  the 
Gulf  of  Mexico.  No  complete  account  of  the  fishing  industry  had  been 
printed  for  more  than  a  decade,  and  the  actual  condition  and  needs  of 
the  various  branches  of  the  fisheries,  many  of  which  are  peculiar  to 
this  section,  were  entirely  unknown.  This  paper,  based  on  investiga- 
tions made  in  1890-91,  mentioned  in  the  previous  report  of  the  division, 
contains  complete  statistics  of  the  fisheries  of  each  State,  together 
with  descriptive  text  and  comparisons  with  1880. 

Report  on  the  Fisheries  of  the  South  Atlantic  States.     (Bulletin,  1891.) 

This  paper  contains  a  detailed  statistical  account  of  the  important 
coast  and  river  fisheries  of  North  Carolina,  South  Carolina,  Georgia, 
and  eastern  Florida,  together  with  explanatory  and  descriptive  text. 
In  a  special  chapter  the  fisheries  are  considered  by  river  basins,  and 
full  statistical  data  are  presented  for  each  important  stream.  The  value 
of  the  paper  is  enhanced  by  the  addition  of  82  plates  representing  all 
the  important  and  most  of  the  rarer  food-fishes  of  this  region.  The 
basis  for  this  report  is  an  original  field  investigation  carried  on  by  tbis 
division  in  1890  and  1891. 

Report  on  a  Collection  of  Fishes  from  the  Albemarle  Region  of  North  Carolina. 
(Bulletin,  1891.) 

This  paper  is  based  on  an  inquiry  made  during  the  last  fiscal  year  and 
outlined  in  my  previous  report  on  the  division.  The  physical  features 
of  the  waters  in  which  collections  were  made  are  described,  the  fish 
found  in  the  difi'erent  localities  are  listed,  and  notes  are  given  on  their 
habits,  abundance,  etc.  While  primarily  a  contribution  to  a  knowledge 
of  the  fish  fauna  of  the  region,  much  information  regarding  the  com- 
mercial fishes  is  presented. 

As  in  previous  years,  a  considerable  amount  of  statistical  and  descrip- 
tive matter  has  been  specially  prepared  for  State  authorities  and  other 
persons.  In  October  a  statistical  and  descriptive  report  on  the  fish- 
eries of  North  Carolina,  based  on  the  field  work  of  the  division,  was 
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pared  for  the  board  of  World's  Fair  managers  of  that  State.  In 
uary  tables  showing  the  extent  of  the  fisheries  of  Maryland  and 
giuia  were,  by  request,  forwarded  to  Mr.  S.  G.  Brock,  chief  of  the 
eau  of  Statistics  of  the  Treasury  Department.  For  Mr.  J.  B. 
'lor,  of  the  United  States  Coast  and  Geodetic  Survey,  a  statement 
;  prepared  in  December  showing  the  output  of  the  oyster  fishery  of 
ryland,  Virginia,  North  Carolina,  South  Carolina,  Georgia,  and 
tern  Florida.  In  November  a  series  of  very  detailed  tables  cover- 
the  oyster  industry  of  Maryland  was  forwarded  to  Mr.  B.  Howard 
nan,  who  had  requested  this  information  in  behalf  of  the  Baltimore 
trd  of  Trade  and  the  State  bureau  of  labor  statistics.  Statistics  of 
fisheries  of  Ohio  were  furnished  to  Hon.  Daniel  J.  Ryan,  of  the 
o  board  of  managers  of  the  World's  Fair,  in  July.  Numerous  other 
lests  for  data  were  also  received,  and  complied  with  when  the 
irests  of  the  office  would  permit. 

NOTES   ON   COMMERCIAL    FISH  AND   FISHERIES. 

ontinuing  the  practice  which  has  been  followed  in  previous  reports 
he  division,  attention  will  be  here  drawn  to  some  features  of  the 
imercial  fisheries  which  seem  of  sufficient  interest  and  importance  to 
rant  mention.  These  notes  have  been  furnished  to  the  Commission 
its  agents  and  correspondents  or  are  suggested  by  the  discus- 
is  in  the  public  prints.  Among  the  branches  referred  to  are  the 
^kerel  fishery,  the  whale  fishery,  and  snapper  fishing  on  the  Bank  of 
apeche,  the  last  named  possessing  great  interest.  Other  fisheries 
fc  attracted  more  or  less  attention  during  the  year  and  are  fully  dis- 
ced in  the  regular  reports  of  the  Commission  are  the  salmon  fishery, 
fur-seal  fishery,  and  the  Pacific  cod  fishery. 

POMPANO   AND   SPANISH    MACKEREL   IN   CHESAPEAKE    BAY. 

he  pompano  {Trachinotiis  carolinus)  is  of  constant  occurrence  in 
lower  Chesax>eake,  b>it  rarely  appears  in  great  abundance.  The 
represents  the  northern  limit  of  commercial  fishing  for  this  fish. 
.891  there  was  a  remarkably  numerous  run  of  pompanoes  in  that 
b  of  the  bay  adjacent  to  it^  mouth.  According  to  Mr.  J.  E.  N. 
ding,  of  Cape  Charles  City,  Va.,  the  catch  with  pound  nets  and 
les  on  the  shores  of  Northampton  County  alone  was  between  20,000 
25,000  pounds.  The  inquiries  of  the  agents  of  the  office  disclosed 
eld  of  93,700  pounds  in  the  Chesapeake,  with  a  value  to  the  fisher- 
i  of  $9,520.  In  the  following  year  the  catch  was  much  less,  the 
thampton  County  fishermen  taking  less  than  5,000  pounds,  according 
ir.  Sterling,  although  there  was  said  to  be  a  large  quantity  in  the 
which  kept  oflFshore  out  of  reach  of  the  nets, 
he  lower  Chesapeake  is  now  the  most  important  fishing-ground 
Spanish  mackerel,  although  its  productiveness  is  much  less  than 
lerly,  owing,  it  is  supposed,  to  the  capture  of  large  quantities  of 
prior  to  or  during  the  spawning  season.    Tk^  -piVxiGV^A^^cXj  ^^  XX\fe 
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catch  is  taken  with  pound  nets  set  on  the  two  sides  of  the  bay  near  its 
mouth.  According  to  the  statements  of  Mr.  Sterling,  the  yield  in  1892 
was  but  little  more  than  half  that  of  the  previous  season.  The  fish 
were  probably  twice  as  large,  however,  as  in  1891.  As  was  the  case 
with  the  pompano,  there  appeared  to  be  large  schools  of  mackerel  out 
in  the  bay,  but  they  did  not  come  within  reach  of  the  nets.  Mr.  Ster- 
ling states  that  nearly  all  the  fish  taken  in  the  first  part  of  the  season, 
or  up  to  July  4  or  5,  were  fully  ripe;  and  sometimes  several  hundred 
would  be  brought  in  during  a  single  day,  all  of  which  would  contain 
ripe  spawn. 

SNAPPER  PISHING  ON   GAHPEGHE  BANK. 

In  the  divisioq  report  for  1892  mention  was  made  of  the  preliminary 
steps  in  the  establishment  of  a  fishery  for  red  snappers  and  other  fish 
on  Campeche  Bank,  lying  about  600  miles  oft*  Galveston,  in  the  Gulf  of 
Mexico.  The  Galveston  Fish  Company,  organized  to  prosecute  the 
fishery  under  the  liberal  regulations  provided  by  the  Mexican  Govern- 
ment, has  farni6$hed  a  history  of  the  fishing  operations,  firom  which  the 
following  account  has  been  prepared : 

During  the  year  1892  some  experimental  fishing  was  done  with  a  view 
to  ascertain  the  probable  yield  of  the  fishing-grounds  on  Gampeche 
Bank.  The  success  of  the  trials  led  to  the  establishment  of  a  regular 
fishery.  Early  in  January,  1893,  three  welled-smacks  were  placed  on 
the  bank,  with  headquarters  at  i^ acran  Beef;  these  were  the  schooners 
Estella^  of  36.64  tons,  Caro  Piper ^  of  28.32  tons,  and  Storm  King^  of 
41.20  tons.  These  were  manned  by  crews  of  8  to  12  fishermen.  A 
steam  vessel,  carrying  11  men,  was  employed  to  transfer  the  catch 
from  the  smacks  to  the  distributing  point. 

The  principal  fishes  taken  were  the  red  snapper  [Lutjanus  bla4:k/ordi\ 
the  red  grouper  (Epinephelus  morio),  the  Warsaw  or  black  grouper  ( JB. 
nigritus)y  sometimes  called  jewtish,  and  the  jewfish  {Profni4)rops  guasa)y 
also  known  as  the  warsaw  and  called  junefisKby  the  Galveston  Fish- 
ing Company.  The  red  snappers  greatly  predominated  in  abundance, 
constituting  more  than  three-fourths  of  the  catch.  They  weighed  firom 
3  to  20  pounds,  large  fish  being  very  numerous.  The  red  groupers  ranked 
next  to  the  snappers  in  abundance.  They  weighed  on  an  average  above 
8  pounds.  Warsaws  and  jewfish  constantly  figured  in  the  catch,  but 
were  of  little  commercial  value.  They  are  large  fish,  and  specimens 
of  the  latter  were  taken  weighing  300  pounds. 

The  fishing-grounds  frequented  by  the  vessels  lay  between  Alacran 
Beef  and  Arenas  Cays.  Fishing  was  done  in  water  40  to  60  fathoms 
deep.  The  fish  were  taken  with  hand  lines,  baited  with  fresh  red  snap- 
per or  grouper  caught  on  the  grounds.  At  times  they  would  bite  at 
almost  anything,  following  the  hook  to  the  surface  of  the  water,  but  on 
other  occasions  they  became  more  wary  and  would  take  only  fresh  bait, 
Spanish  mackerel  being  the  most  effective. 
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Owing  to  the  great  depth  from  which  the  fish  came,  it  was  found 
irapoBsible  to  keep  them  alive  in  the  shallow  wells  pending  the  arrival 
of  the  steamer.  Consequently,  as  soon  as  caught,  they  were  packed 
in  ice  whole  and  sent  to  Galveston  in  that  condition.  At  Galveston 
they  were  sold  whole  or  dressed,  as  the  customers  desired.  From  that 
place  shipments  were  made  in  ice  to  Chicago,  New  York,  and  Denver. 
The  fish,  delivered  on  board  the  cars  or  boats,  brought  4  to  7  cents  a 
X>ound,  varying  with  the  condition  in  which  sold. 

Fish  were  very  abundant  at  all  times,  and  easily  caught  with  the 
proper  bait.  As  many  as  20,000  pounds  were  taken  in  one  day  by  the 
three  smacks.  Between  January  21  and  May  6  ten  trips  were  made  to 
Galveston  by  the  steamer,  and*  367,808  pounds  of  fish  were  landed  from 
the  fishing-grounds,  of  which  321,056  pounds  were  red  snappers,  41,412 
pounds  groupers,  and  5,340  pounds  other  fish.  The  largest  fare  was 
brought  in  April  1,  consisting  of  51,452  pounds,  of  which  46,418  pounds 
were  red  snappers. 

The  dates  and  detailed  figures  for  each  trip  are  given  in  the  follow- 
ing table: 

Table  ahomng  the  quantities  of  fish  caught  on  Campechc  Bank,  Gulf  of  Mexico^  and  landed 

at  Galveston f  Tex.,  in  1893, 


Date  of  trip. 


Jumary  21. 
Febmary  4. 
Febraary  18 

March  4 

March  18... 
March  25... 

April  1 

Aprils 

April  22.... 
M^y  6 

Total. 


Bed 
snappers. 

Groupon). 

Pounds. 

Pounds. 

26.996 

2,700 

40. 401 

2,950 

45, 079 

3.100 

28,806 

8.119 

27.587 

4,200 

26,281 

4,500 

46,418 

4,634 

32,946 

5.583 

33,243 

3  626 

13,299 

2,000 

321, 056 

41,412 

WarsawB. 


Pounds. 
200 
2U0 
150 
100 
123 
200 
150 
300 
400 
200 


Jewflsh. 


Pounds. 
100 
150 
250 
320 
500 
280 
250 
a  815 
543 
109 


2.023 


3,817 


Total. 


Pounds. 
29,996 
43,701 
48, 579 
37,345 
32,410 
31.261 
51,452 
39,644 
37,812 
15,608 


867,808 


a  Includes  415  pounds  of  "rock  perch.*' 

As  the  season  wore  on  the  weatljer  became  so  warm  that  it  was 
imx>ossib]e  to  keep  ice  for  the  preservation  of  the  fish,  and  the  fishery 
was  discontinued.  The  following  comments  on  the  success  of  this 
venture  and  additional  notes  on  the  fishery  have  been  supplied  by  Mr. 
F.  A.  Walthew,  the  president  of  the  company: 

No  doubt  oiir  plan  for  bringing  these  fish  to  this  market  in  large  quantities  would 
be  interesting,  and  I  take  pleasure  in  giving  a  short  history  of  the  venture,  which 
has,  unfortunately,  not  proven  a  success  financially. 

We  adopted,  as  we  thought,  one  of  the  best  plans  for  bringing  large  quantities  of 
fish  here.  We  stationed  at  the  Cay  of  Alacran  three  fishing  smacks  manned  by  12 
men  each.  These  smacks  were  supplied  with  sufficient  ice  to  store  the  fish  caught 
during  the  steamer's  run  from  that  point  to  Galveston  and  return.  We  thought  in 
this  way  that  we  could  every  week  bring  to  this  port  not  less  than  40,000  pounds  of 
fish.  Doubtless  we  would  have  been  successful  in  this  had  not  circumstances  been 
against  us  and  misfortunes  overtaken  us.  The  intense  heat  in  that  latitude  and  the 
delay  of  the  steamer  in  arriving  there  caused  us  to  lose  thousands  of  pounds  of  fish, 
and  necessarily  detained  the  steamer  until  a  sufficient  quantity  ^^owViX)^  ^^\k.\gi^\»\>Q 
complete  the  cargo. 
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You  will  notice  in  our  report  that  the  steamer  made  only  one  trip  in  January,  two 
in  February,  three  iu  March,  and  three  in  April.  This  was  the  best  we  were  able  to 
do,  and,  although  the  fish  are  there  in  abundant  quantities,  the  difficulty  in  catching 
and  bringing  them  to  this  market  with  the  attending  expenses  made  it  impossible 
for  us  to  continue  the  business  without  a  heavy  loss.  I  do  not  know  whether  the 
plan  would  have  been  a  success  under  more 'favorable  circumstances  or  not,  but! 
hardly  think  it  would,  as  we  found  it  a  very  difficult  matter  to  obtain  the  senicee 
of  men  who  would  remain  there  and  fish. 

The  island  of  Alacran  is  situated  about  500  miles  due  southeast  from  Galveston. 
A  concession  to  this  island  was  granted  us  by  the  Mexican  Government  for  five 
years,  for  the  purpose  of  storing  fish  and  ice,  transferring  fish,  etc.,  in  fact,  for  any 
purpose  appertaining  to  the  catching  and  handling  of  fish. 

I  beg  to  inform  you  that  fish  are  there  in  an  abundant  supply,  and  are  no  trouble 
to  catch.  I  believe  the  Campeche  Bank  is  the  home  and  breeding-ground  of  the 
deep-sea  fish  of  the  Gulf  of  Mexico,  and  there  is  no  time  of  the  year  when  fish  can 
not  be  caught  there,  even  when  they  have  left  all  other  banks  on  the  coast  of  Texas 
and  Florida. 

No  doubt  there  is  a  vast  unexplored  field  there,'and  enough  fish  could  be  canght 
in  one  year  to  supply  the  entire  United  States.  The  fish  were  so  numerous  that  they 
frequently  would  come  to  the  surface  of  the  water  and  the  sea  be  fairly  alive  with 
red  snappers  and  groupers.  At  such  times  they  will  snap  at  anything,  but  in 
certain  seasons  they  appear  to  become  dainty  and  will  only  bite  at  fresh  bait,  Spanish 
mackerel  being  their  favorite. 

TERRAPIN   CULTURE. 

The  office  is  in  receipt  of  numerous  inquiries  concerning  the  feasi- 
bility and  methods  of  terrapin  culture.  The  increasing  scarcity  of  tbe 
diamond-back  terrapin  (Maldclemmys  jyalustris)  in  most  of  the  States 
of  the  Atlantic  seaboard  has  resulted  in  attracting  more  attention  to 
this  valuable  product  than  was  ever  before  given,  and  the  necessity  for 
preserving  the  animal  from  extinction  and  of  t)utting  it  on  the  market 
at  a  price  which,  while  remunerative,  will,  nevertheless,  be  reasonable, 
has  suggested  to  miiny  people  the  desirability  of  attempting  to  resort 
to  artificial  means  for  maintaining  the  supply.  The  almost  fabulous 
price  now  received  for  large  terrapin  is  also  a  strong  incentive,  not  only 
to  fishermen,  but  also  to  people  of  means,  to  engage  in  the  industry. 
Sixty  dollars  a  dozen  for  "count"  terrapins  is  not  an  unusual  price  in 
the  past  few  years,  and  it  is  thought  by  dealers  and  others  that  iu  a 
short  time,  under  present  conditions  of  supply  and  demand,  the  price 
will  advance  to  a  much  higher  figure.  The  substitutioa  of  inferior 
kinds  of  terrapin  has  occurred,  as  might  naturally  be  expected;  the 
principal  substitute  is  a  fresh-water  species  known  as  the  red-bellied 
teiTapin  or  slider  (Fseudemys  rugosa). 

The  Fish  Commission  has  made  no  direct  attempts  to  propagate  ter- 
rapin, but  has,  through  its  field  agents,  kept  well  informed  concerning 
the  experiments  of  private  individuals,  and  has  watched  with  interest 
the  results  of  their  efforts.  A  number  of  correspondents  in  the  Middle 
and  South  Atlantic  St<ates  have  established  terrapin  farms,  but  sufiS- 
cient  time  has  not  yet  elapsed  to  fully  demonstrate  the  feasibility  of 
rearing  terrapins  for  market  from  the  egg. 
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Tbe  principal  drawbacks  in  the  artificial  rearing  of  terrapin  are  the 
extremely  slow  rate  of  growth  of  the  animals  and  their  failure  to  engage 
in  the  reproductive  process  in  captivity  unless  the  conditions  of  water, 
marsh,  shore,  and  food  are  suitable.  The  eggs^j  once  laid,  are  extremely 
hardy  and  require  no  attention  from  the  hands  of  the  culturist,  pro- 
vided they  are  deposited  in  the  proper  place. 

THE   WHALE  FISHERY. 

Comparing  the  results  of  the  whale  fishery  in  1892  with  those  in 
recent  years,  it  appears  that  the  season  was  fairly  successful.  This 
was  due  in  a  large  measure  to  the  high  prices  commanded  by  the  whale 
products,  the  average  value  of  whale  and  sperm  oil  being  42J  and  67J 
cents  i>er  gallon,  respectively,  and  that  of  bone  $5.35  per  pound. 

The  whaling  fleet  consisted  of  95  vessels,  of  which  48  had  head- 
quarters at  San  Francisco,  33  at  "Sew  Bedford,  7  at  Proviucetown,  1  at 
Edgartown,  1  at  Boston,  and  1  at  'New  London. 

The  catch  in  the  Atlantic  Ocean  was  about  the  same  as  in  1891,  and 
the  season  was  considered  satisfactory.  The  product  consisted  of  6,910 
barrels  of  si)erm  oil,  1,775  barrels  of  whale  oil,  and  6,935  pounds  of 
bone,  the  whole  having  a  value  of  $201,895.  One  vessel,  the  bark  A. 
R.  Tucker  J  of  K'ew  Bedford,  fished  in  Hudson  Bay,  taking  276  barrels 
of  oil  and  4,000  pounds  of  bone. 

The  success  of  the  vessels  fishing  out  of  San  Francisco  was  marked, 
and  was  chiefly  due  to  the  abundance  of  whales  in  the  Arctic  Ocean 
about  300  miles  east  of  Point  Barrow,  where  only  small  catches  had 
been  made  for  nearly  twenty  years.  About  the  middle  of  August,  the 
fleet  reached  Point  Barrow,  thence  2  sailing  and  9  steam  vessels  cruised 
to  the  eastward,  joining  the  steamer  Mary  D.  Humcj  which  had  spent 
the  winter  at  Herschel  Island,  in  the  mouth  of  the  Mackenzie  River. 
Within  about  a  month  these  vessels  took  116  bowhead  whales  in  this 
region,  and  then  sailed  westward  to  join  the  remainder  of  the  Arctic 
fleet  in  the  vicinity  of  Herald  Island,  where  90  additional  whales  were 
obtained.  Twenty- two  vessels  that  cruised  on  the  grounds  off  Kadiak 
and  Okhotsk  Sea  took  27  bowhead  whales.  The  total  number  of  whales 
secured  by  the  San  Francisco  fleet  was  242.  The  oil  and  bone  extracted 
from  these  consisted  of  11,610  barrels  of  whale  oil,  valued  at  $155,429; 
1,845  barrels  of  sperm  oil,  valued  at  $39,230;  and  362,950  pounds  of 
bone,  valued  at  $1,941,783;  the  total  stock  of  the  west  coast  fleet  being 
$2,136,442. 

*The  most  prominent  feature  of  the  whale  fishery  prosecuted  on  the 
Pacific  coast  was  the  conclusion  of  the  voyage  of  the  steamer  Mary  D, 
Hume  in  1892,  after  the  most  successful  whaling  trii)  on  record.  The 
vessel  sailed  April  19, 1890,  passed  the  winters  of  1800-91  and  1891-92 
in  the  ice  at  Herschel  Island,  and  returned  to  San  Francisco  Septem- 
ber 29, 1892.  The  vessel  killed  12  whales  in  1891  and  26  in  1892,  which 
had  a  value  of  about  $400,000.  The  captain  is  reported  to  have  shared 
between  $30,000  and  $40,000,  and  each  of  the  cre^v  ^l^^'^Vi  ox  %^^^^V^. 
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SOME  RESULTS  OF  ACCLIMATIZATION. 

The  supply  of  shad  on  the  Pacific  Coast,  to  which  attention  has  been 
drawn  in  several  reports  of  the  Commission,  continues  to  increase,  and 
the  augmentation  in  the  catch  has  been  attended  with  snch  a  marked 
reduction  in  the  price  to  the  consumer  that  the  fish  has  been  placed 
within  the  reach  of  every  one,  the  retail  value  being  much  less  than  on 
the  Atlantic  Coast.  Within  a  few  years  the  shad  has  thus  not  only 
been  acclimatized  along  the  entire  coast  south  of  Alaska,  but  has  become 
one  of  the  cheapest  fish  of  the  region.  The  inquiries  of  the  Commission 
disclosed  a  catch  of  over  700,000  pounds  in  1892,  having  a  value  to  the 
fishermen  of  over  $20,000. 

Over  50,000,000  shad  fry  have  been  planted  in  the  streams  pf  the 
Mississippi  Valley  without  produciug  any  marked  results.  The  waters 
of  this  region  are  not  so  well  adapted  to  shad  as  those  of  the  Atlantic 
and  Pacific  coasts;  the  rivers  are  usually  extremely  muddy  aud  subject 
to  heavy  freshets;  the  headwaters  of  the  main  streams  are  too  remote 
firom  salt  water  to  permit  the  shad  to  make  the  aunual  migration  which 
occurs  in  the  coast  rivers;  and  except  in  the  shorter  rivers  of  the  Gulf 
Coast,  the  shad  would  have  to  remain  permanently  in  the  streams. 
Instances  of  the  capture  of  full-grown  shad  in  some  rivers  of  the  Gulf 
Coast  have  from  time  to  time  been  recorded.  Two  additional  references 
may  be  mentioned :  Under  date  of  March  2, 1893,  Mr.  B.  F.  Sutter,  of 
Montgomery,  Ala.,  wrote  that  he  had  a  shad,  taken  in  the  Alabama 
Eiver,  weighing  4/^  pounds;  that  the  shad  were  planted  in  the  river 
about  six  years  before  and  are  growing  very  fast;  and  that  they  are 
finely  flavored  fish.  Mr.  S.  D.  Ingram,  of  Pass  Christian,  Miss.,  stated 
in  a  letter  dated  June  3, 1893,  that  some  shad  had  been  taken  near  that 
place  in  the  spring  of  that  year. 

The  increase  in  striped  bass  in  California  is  relatively  as  great  as 
that  in  shad.  The  fish  is  now  one  of  the  most  highly  esteemed  products 
of  the  west  coast  fisheries,  and  the  high  prices  which  prevailed  a  few 
years  ago  have  been  so  reduced  by  the  larger  catches  that  the  fish  is 
generally  available  for  food,  although  still  ranging  much  above  salmon 
in  value.  The  distribution  of  the  striped  bass  is  still  restricted  to  Cali- 
fornia. The  yield  in  1892  was  about  50,000  pounds,  valued  at  over 
$6,000. 

The  following  brief  account  of  the  history  and  results  of  the  intro- 
duction of  shad  and  striped  bass  to  the  Pacific  Coast  was  prepared  by 
the  present  writer,  with  the  Commissioner's  approval,  and  printed  in  the 
issue  of  Science  for  August  18,  1893.  The  catch  shown,  embodying 
the  preliminary  returns,  differs  somewhat  from  the  actual  figures  given 
elsewhere: 

FISH   ACCUMATIZATION  ON  TUB   PACIFIC   COAST. 

Few  experiments  in  fish-culture  have  been  ecomomicaUy  more  important  and  suc- 
cessful than  those  which  have  been  conducted  by  the  United  States  Fish  Commission 
with  reference  to  the  Pacific  Coast.  Coincident  with  the  propagation  of  native  fishes, 
the  introduction  of  non-indigenous  species  has  been  undertaken,  with  results  that 
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have  been  extremely  gratify  Id  g  to  fish-cnlturists,  and  perhaps  more  striking  than 
any  previously  obtained  in  this  or  any  other  country. 

Among  the  fishes  inhabiting  the  rivers  and  coast  waters  of  the  Atlantic  Slope^  none 
18  better  known,  more  important,  and  more  highly  esteemed  than  the  shad  {Clupea 
Bopidis&ima)  and  the  striped  bass  or  rockfish  {Roccub  lineaius),  the  former  being  a 
food-fish,  pure  and  simple,  the  latter  combining  a  gamey  disposition  with  excellent 
food  qualities.  These  fish  are  anadromous,  entering  the  fresh  water  for  the  purpose 
of  spawning  and  passing  a  large  part  of  the  year  at  sea  or  in  the  salt  water.  Atten- 
tion will  be  called  to  the  experimental  introduction  of  these  fishes  to  the  west  coast, 
although  several  other  important  food-fish,  among  them  the  black  bass  {Micropterus 
saJmoides)  and  catfish  (^Ameiurus  nehulosus)  might  also  be  mentioned  in  this  connection. 

The  introduction  of  shad  fry  to  the  west  coast  was  first  undertaken  as  long  ago  as 
1871,  when  12,000  young  fish  were  deposited  in  the  Sacramento  River,  under  the 
auspices  of  the  California  Fish  Commission.  After  that  the  experiment  was  taken 
up  by  the  United  States  Fish  Commission  and  carried  on  until  1886,  during  which 
time  609,000  young  shad  were  placed  in  the  Sacramento  River,  600,000  in  the  Willa 
mette  River,  300,000  in  the  CMumbia  River,  and  10,000  in  the  Snake  River. 

Two  or  three  years  after  the  first  fish  were  planted  a  few  more  or  less  mature 
examples  were  obtained  in  the  Sacramento  River;  as  additional  deposits  were  made, 
the  number  of  marketable  fish  began  to  increase,  and  the  fish  gradually  distributed 
themselvee  along  the  entire  coast  of  the  United  States  north  of  Monterey  Bay,  until 
finally  they  have  come  to  rank  next  to  salmon  in  abundance  among  the  river  fishes 
of  the  west  coast. 

The  United  States  Commissioner  of  Fish  and  Fisheries,  in  his  annual  report  for 
1887,  speaking  of  the  small  plants  of  shad  fry  made  in  the  Sacramento  River  at 
Tehama,  says: 

From  these  slender  colonies,  aggregating  less  than  1  per  cent  of  the  number 
now  annually  planted  in  our  Atlantic  Slope  rivers,  the  shad  have  multiplied  and 
distributed  themselves  along  2,000  miles  of  coast,  from  the  Golden  Gate  of  California 
to  Vancouver  Island  in  British  Columbia.  They  are  abundant  in  some  of  the  rivers, 
common  in  most  of  them,  and  occasional  ones  may  be  found  everywhere  in  the 
estuaries  and  bays  of  this  long  coast  line. 

Prior  to  our  experiments  on  the  west  coast  it  was  a  dictum  of  fish-culture  that 
fish  planted  in  a  river  would  return  to  it  when  mature  for  the  purpose  of  spawning. 
The  result  of  these  experiments  has  been  to  demonstrate  that  this  instinct  of 
nativity,  should  it  really  exist,  is  in  this  case  dominated  by  other  influences,  which 
have  dispersed  the  shad  planted  in  the  Sacramento  widely  beyond  the  limits  which 
we  had  assigned  to  them,  and  in  the  inost  unexpected  direction. 

The  cause  is  probably  to  be  sought  in  the  genial  influences  of  the  Japan  current, 
which  brings  the  warmth  of  equatorial  Asia  to  temper  the  extremes  of  Arctic 
climate  on  the  southern  shore  of  the  Alaskan  Peninsula,  and,  thence  sweeping  to  the 
south,  carries  tropical  heats  to  the  latitude  of  San  Francisco.  Repelled  on  the  one 
hand  by  the  low  temperature  of  the  great  rivers  and  fringe  of  coast  waters,  and 
Bolicitea  on  the  other  by  the  equable  and  higher  temperature  of  the  Japan  current, 
the  shad  have  become  true  nomads,  and  have  broken  the  bounds  of  the  hydro- 
graphic  area  to  which  we  had  supposed  they  would  be  restricted.  Following  the 
track  of  the  Asiatic  current,  and  finding  more  congenial  temperatures  as  they  pro- 
gress, it  is  not  unreasonable  to  expect  that  some  colonies  will  eventually  reach  the 
coaat  of  Asia  and  establish  themselves  in  its  great  rivers. 

Shad  are  now  found  in  greatest  numbers  in  the  Sacrament>o  and  Columbia  Rivers, 
where  they  are  of  considerable  economic  value.  Owing  to  the  fact  that  very  little 
apparatus  specially  adapted  to  their  capture  is  employed,  no  correct  idea  of  their 
actual  abundance  in  a  given  stream  can  be  formed.  Nearly  all  the  shad  thus  far 
taken  have  been  obtained  in  nets  operated  for  salmoif  or  other  fish,  shad  being  only 
an  incidental  element  in  the  catch.  The  price  received  by  the  fishermen  is  a  good 
criterion  of  the  abundance  of  the  fish.  When  first  taken,  shad  brought  as  much  as 
$1.20  a  pound;  in  1892  the  value  in  many  places  was  only  2  cents  a  pound,  and  in  the 
Columbia  River  at  one  period  the  catch  was  so  large  and  the  price  so  low  that  the 
fishermen  did  not  go  to  the  trouble  of  marketing  the  fish  caught.  The  average  price 
on  the  coast  has  declined  in  the  past  four  yeara  from  10  cents  per  pound  u\  1^^  \><:^  ^ 
cents  in  1892. 
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An  inquiry  conducted  by  the  United  States  Fish  Commission  in  1892  x^laceil  that 
bureau  in  possession  of  information  showing  the  extent  of  the  shad  fishery  in  every 
river  of  the  Pacific  States.  It  was  ascertained  that  in  the  year  named  660,000  pounds 
of  shad  were  marketed,  the  value  of  the  same  to  the  fishermen  being  about  $27,000. 
Reports  received  during  the  present  year  indicate  a  catch  of  perhaps  a  million 
pounds,  and  it  seems  reasonable  to  anticipate  a  steady  increase  in  the  production 
with  the  improved  facilities  for  shipment  and  the  growing  demand  for  fresh  fish  in 
the  rising  towns  adjacent  to  the  coast  rivers.  A  careful  estiuiate  places  the  total 
value  of  the  shad  catch  on  the  Pacific  Coast  to  date  at  $145,000,  representing  over 
3,000,000  pounds,  while  the  aggregate  outlay  for  all  purposes  connected  with  the 
introduction  of  the  fry  was  less  than  $4,000.  This  is  certainly  a  satisfactory  invest- 
ment of  the  people's  money. 

The  absence  of  a  special  scientific  inquiry  precludes  the  possibility  of  chronicliDg 
the  changes  which  have  probably  been  wrought  in  the  habits  of  the  shad  as  a  result 
of  the  changed  physical  surroundings,  thermic  conditions,  enemies  and  food  supply. 
It  may  be  noted,  however,  that  the  characteristic  habit  on  the  east  coast  of  periodi- 
cally ascending  the  rivers  for  the  purpose  of  spawnings  and  of  returning,  after  the 
completion  of  that  process,  to  the  open  sea,  where  the  principal  part  of  the  life  of 
the  fish  is  spent,  appears  to  be  considerably  modified,  in  California,  at  least,  where 
in  certain  bays  and  estuaries  the  shad  is  found  in  greater  or  less  abundance  during 
every  month  in  the  year.  The  evidence  at  hand  indicates  a  condition  prevailing  in 
the  littoral  and  fluvial  waters  of  the  Pacific  Coast  that  is  very  favorable  to  the  growth 
of  the  shad.  It  is  not  nnusual  to  take  examples  considerably  larger  than  any  ever 
seen  in  the  eastern  rivers.  The  average  weight  of  the  shad  caught  on  the  Atlantic 
Coast  is  under  4  pounds,  and  the  capture  of  fish  weighing  7,  8,  or  9  pounds  is 
extremely  rare.  In  California,  however,  it  is  not  uncommon  to  secure  shad  weighing 
8  or  10  pounds,  and  reports  have  been  made  that  15-pound  individuals  have  occa- 
sionally been  obtained  in  salmon  nets. 

Of  scarcely  less  consequence  than  the  actual  results  of  shad  introduction  on  the 
west  coast  is  the  important  bearing  which  the  success  of  the  experiment  must  have 
in  determining  the  outcome  of  artificial  propagation  ^n  regions  in  which  it  is  not 
possible  to  distinguish  with  satisfactory  accuracy  the  natural  from  the  artificial  con- 
ditions. If  these  far-reaching,  and  no  doubt  permanent,  results  attend  the  planting, 
on  few  occasions,  of  small  numbers  of  fry  in  waters  to  which  the  fish  are  not  indige- 
nous, is  it  not  permissible  to  assume  that  much  more  striking  consequences  must 
follow  the  planting  of  enormous  quantities  of  fry,  year  after  year,  in  native  waters! 
There  is  no  reasonable  doubt  that  the  perpetuation  of  the  extensive  shad  fisheries  in 
most  of  the  rivers  of  the  Atlantic  Coast  has  been  accomplished  entirely  by  artificial 
propagation.  On  no  other  supposition  can  the  maintenance  and  increase  of  the 
supply  be  accounted  for. 

The  introduction  of  the  striped  bass  was  accomplished  in  1879,  when  abont  150 
fish,  a  few  inches  long,  taken  in  Shrewsbury  River,  New  Jersey,  were  successfully 
carried  across  the  continent  and  deposited  at  the  mouth  of  the  Sacramento  River  by 
an  agent  of  the  United  States  Fish  Commission,  cooperating  with  the  California 
commission.  Six  or  seven  months  later  an  example  8  inches  in  length  was  reported- 
from  Monterey  Bay,  100  miles  south  of  the  locality  where  planted,  and  in  eleven 
months  another  specimen  12^  inches  long,  and  weighing  1  pound,  was  canght  in  San 
Francisco  Harbor.  Tins  very  rapid  growth  indicated  the  special  adaptability  of 
the  waters  of  the  region  to  this  fish.  In  1882  another  plant,  consisting  of  300  fish, 
was  made  in  the  same  region  by  the  California  authorities.  As  a  result  of  these 
two  small  deposits,  the  species  soon  became  distributed  along  tlio  entire  coast  of 
California;  its  occurrence,  however,  in  the  other  States  of  the  region  has  not  yet 
been  determined. 

'  The  history  of  the  striped  bass  is  similar  to  that  of  the  shad.  It  has  attained 
considerable  commercial  importance,  has  increased  steadily  and  rapidly,  and  ia 
generally  regarded  as  one  of  the  best  food-fishes  of  the  coast.  It  has  not  yet  attained 
anything  like  the  abundance  of  the  shad,  nor  was  this  to  have  been  expected  from  the 
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meager  plants,  but  there  seems  to  be  no  reason  to  doabt  that  it  is  only  a  question  of 
time  when  it  will  become  one  of  the  most  prominent  economic  fishery  products  of 
the  region,  as  well  as  a  favorite  object  of  capture  by  sportsmen. 

The  largest  quantities  of  striped  bass  are  taken  for  mkrket  in  San  Francisco  Bay 
with  seines  and  gill  nets.  The  fish  are  found  in  greatest  numbers  between  October 
1  and  February  15,  but  occur  in  some  abundance  at  all  seasons.  Their  average 
weight  is  8  or  10  pounds,  but  fish  weighing  40  pounds  are  not  scarce.  The  estima- 
tion in  which  they  are  held  may  be  judged  from  the  market  value.  In  1888  the 
ruling  price  in  San  Francisco  was  $1  a  pound ;  in  1892,  owing  to  an  increased  pro- 
duction, it  had  dropped  to  12^  cents.  The  catch  in  the  latter  year  was  about  43,000 
pounds,  for  which  the  fishermen  received  $5,350.  The  aggregate  yield  to  date  may 
be  estimated  at  nearly  100,000  pounds,  with  a  value  at  first  hands  of  about  $18,000. 
The  transportation  of  striped  bass  to  the  Pacific  being  undertaken  conjointly  with 
that  of  a  number  of  other  fishes,  it  is  probable  that  the  proportional  cost  of  intro- 
daction  was  not  more  than  a  few  hundred  dollars. 

THE  MACKEREL  FISHERY. 

The  chief  interest  centeriug  in  this  fishery  during  the  year  1892-93 
depended  on  the  great  activity  which  at  times  characterized  the  opera- 
tions  of  the  fleet  on  the  New  Eugland  shore  in  1892  and  on  the  renewal 
of  the  southern  fishery  in  the  spring  of  1893. 

The  fishing  season  which  termiuated  in  the  fall  of  1892  was,  on  the 
whole,  the  most  successful  since  1888.  The  number  of  vessels  constitut- 
ing the  fleet  was  about  200.  The  catch  of  salt  mackerel  was  reported 
to  be  about  47,000  barrels,  against  38,000  barrels  the  previous  year. 
The  quantity  of  fresh  mackerel  taken  was  about  40,000  barrels.  The 
total  value  of  the  catch  was  about  $1,000,000.  Earl}^  in  the  season  a 
large  body  of  fish  was  found  on  the  Nova  Scotia  shore,  and  some  profit- 
able fares  were  landed  from  that  region.  Later,  fish  were  found  in 
comparative  abundance  on  the  Maine  coast,  where  the  largest  part  of 
the  season's  catch  was  obtained.  In  August  the  fish  disappeared  from 
that  section  and  were  absent  during  the  whole  of  the  following  month. 
Some  good-sized  fares  were  afterwards  landed  from  Block  Island.  A 
small  fleet  entered  the  Gulf  of  St.  Lawrence  j  15  vessels  are  reported 
to  have  taken  about  2,200  barrels  of  salt  mackerel  in  that  body  of  water. 

After  a  lapse  of  five  years  the  southern  spring  mackerel  fishery  was 
resumed  in  1893  and  constituted  one  of  the  most  interesting  features  of 
the  New  England  fishing  industry  during  that  year.  The  law  which 
prevented  the  prosecution  of  this  fishery  between  1888  and  1892,  inclu- 
sive, was  one  of  the  very  few  legislative  measures  aft'ecting  the  fisheries 
which  had  been  enacted  by  the  United  States  Congress,  and  as  such  it 
attracted  much  attention.  l?he  full  text  of  the  so-called  close-time 
mackerel  law  was  as  follows : 

An  act  relating  to  the  importing  and  landing  of  mackerel  caught  during  the  spawning  season. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled,  That  for  the  period  of  five  years  from  and  after  the  first  day  of 
March,  eighteen  handred  and  eighty-eight,  no  mackerel,  other  than  what  is  known 
as  Spanish  mackerel,  canght  between  the  first  day  of  March  and  the  first  day  of  Jnne, 
inclnsive^  of  each  year,  shall  be  imported  into  the  United  States  or  landed  upon 
its  shores:  Provided,  however,  That  nothing  in  this  act  eiVxeAY  \i^  \i^\^\.o  ^y^'^  ^*^ 
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mackerel  caaght  with  hook  and  line  from  boate,  and  landed  in  said  boato,  or  in  tni]M 
and  weirs  connected  with  the  shore. 

Sec.  2.  That  section  forty-three  hundred  and  twenty-one  of  the  Revised  Statntes 
is  amended,  for  the  period  of  iive  years  aforesaid,  so  as  to  read  before  the  last  sen- 
tence as  follows :  ''  This  license  does  not  grant  the  right  to  fish  for  macker^,  other 
than  for  what  is  known  as  Spanish  mackerel,  between  the  first  day  of  March  and  the 
first  day  of  June,  inclosive,  of  this  year/'  Or  in  lien  of  the  foregoing  there  shall 
be  inserted  so  much  of  said  period  of  time  as  may  remain  unexpired  under  this  act 

Sec.  3.  That  the  penalty  for  the  violation  or  attemped  violation  of  this  act  shall 
be  forfeiture  of  license  on  the  part  of  the  vessel  engaged  in  said  violation,  if  a  vessel 
of  this  country,  and  the  forfeiture  to  the  United  States,  according  to  law,  of  the 
mackerel  imported  or  landed,  or  sought  to  be  imported  or  landed. 

Sbc.  4.  That  all  laws  in  conflict  with  this  law  are  hereby  repealed. 

Approved,  February  28,  1887. 

On  the  approach  of  the  usual  time  for  starting  on  the  southern  cruise 
for  mackerel,  a  large  fleet  of  vessels  from  Gloucester,  Portland,  and  other 
New  England  ports  sailed  for  the  grounds  off  the  Virginia  and  Dela- 
ware coasts,  where  fish  were  sighted  in  due  time.  Large  schools  were 
reported  from  time  to  time,  but  they  consisted  mostly  of  small  indi- 
viduals which  were  turned  loose  when  caught.  A  few  vessels  made 
satisfactory  fares  which  realized  good  prices  and  encouraged  others  to 
continue  the  search  for  fish.  The  season  closed,  and  the  fishery  passed 
into  history  generally  regarded  as  a  failure.  A  few  thousand  barrels  of 
fresh  mackerel  were  landed  and  a  few  hundred  barrels  of  salt  fish  were 
saved,  but  many  of  the  vessels  failed  to  secure  any  fish  whatever,  and 
only  a  few  paid  expenses.  The  season  was  remarkable  for  the  extremes 
of  sizes  represented  by  the  fish  landed.  Some  of  the  fares  consisted  of 
fish  that  averaged  considerably  larger  than  had  been  taken  south  danug 
any  recent  years,  while  a  cargo  of  25  barrels  of  mackerel  brought  into 
New  York  was  made  up  of  smaller  fish  than  were  ever  before  sold  in 
that  market,  2,600  to  3,000  being  required  to  fill  a  barrel. 

THE  NEW  ENGLAND  GROUNB-PISH  FISHERIES. 

The  important  bank  fisheries  for  cod,  haddock,  hake,  cusk,  and  hali- 
but were  followed  with  the  usual  vigor  during  the  year,  and  the  catch, 
on  the  whole,  was  fully  up  to  the  average  in  recent  years,  while  the 
price  and  demand  were  regarded  as  all  that  could  be  expected. 

For  several  years  the  Grand  Banks  had  shown  a  marked  decrease  in 
the  abundance  of  cod,  resulting  in  many  broken  voyages  and  consider- 
able pecuniary  loss  to  fishermen  and  owners.  A  much  smaller  fleet 
than  usual  was  consequently  sent  out  in  1892,  and  only  about  a  dozen 
vessels  from  Provincetown,  Mass.,  and  Bucksport,  Me.,  in  addition  to 
the  comparatively  large  fleet  from  Gloucester,  Mass.,  have  represented 
the  United  States  on  these  banks.  Contrary  to  the  general  exx)ecta* 
tion,  in  1892  cod  were  again  found  in  great  abundance  on  the  Grand 
Banks.  ]^early  all  of  the  Gloucester  fleet  made  two  trips,  returning 
each  time  with  full  fares,  and  the  aggregate  catch  was  larger  than 
during  any  year  since  1887.    Halibut  were  found  in  about  their  usual 
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nnmbers.  While  during  tlie  past  three  years  there  was  a  slight  ten- 
dency toward  an  increase  in  numbers,  the  fish  are  much  scarcer  than 
they  were  eight  or  ten  years  ago. 

Georges  Bank,  the  most  celebrated  fishing-ground  ofP  the  coast  of 
New  England,  continues  to  be  the  chief  resort  for  the  large  fleets  hail- 
ing from  Gloucester,  Boston,  Provincetown,  and  other  ports,  especially 
those  vessels  engaged  in  supplying  the  increasing  demand  for  fresh 
salt-water  fish.  During  the  spring  the  catch  of  cod  was  light,  but  in 
the  fall  the  fish  were  more  abundant.  Haddock  were  more  numerous 
than  for  many  years.  Many  vessels,  returning  after  a  few  days'  fishing, 
brought  from  80,000  to  100,000  pounds  of  fresh  fish,  chiefly  haddock. 
The  market  was  often  overstocked  with  haddock,  and  the  surplus  had 
to  be  cured. 

A  somewhat  interesting  phenomenon  attended  the  operations  of  the 
vessels  frequenting  Georges  Bank.  During  the  great  abundance  of 
haddock  on  Georges  Bank  cod  were  very  scarce  on  the  same  grounds. 
This,  in  the  opinion  of  many  fishermen,  was  owing  to  the  habit  of 
throwing  the  offal  overboard,  thus  covering  the  feeding-grounds  and 
driving  the  cod  away,  although  why  the  haddock  were  not  also  affected 
by  the  offal  is  not  clear.  During  the  scarcity  of  cod  on  Georges  they 
were  unusually  plentiful  on  Cashes  Bank  and  Jeffreys  Ledge,  adjoining 
grounds. 


REPORT  ON  THE  PROPAGATION  AND  DISTRIBUTION  OF 

FOOD-FISHES. 


By  S.  G.  Worth,  Acting  Assistant  in  Charge, 


INTRODUCTION. 

In  the  Eeport  proper  of  the  Commissioner,  pp.  6  and  14,  reference 
may  be  found  concerning  the  appointment  of  Dr.  Tarleton  H.  Bean  as 
assistant  in  charge  of  the  Division  of  Fish-Oultore,  and  also  Dr.  Bean's 
subsequent  appointment  as  United  States  Fish  Commission  represent- 
ative at  the  World's  Columbian  Exposition,  Chica^i^o,  111.  The  per- 
formance of  duties  incident  to  the  Exposition  caused  Dr.  Bean  to  be 
absent  from  the  Washington  office  after  January  15. 

Duties  devolving  upon  the  acting  assistant,  additional  to  those  of  the 
office  of  the  Division  of  Fish-Culture,  consisted  in  the  installation  of 
shad-hatching  operations  at  Battery  Island  Station,  the  supervision  of 
Central  and  Bryan  Point  stations,  the  preparation  of  artificial  fish  egg^ 
for  illustrating  the  hatching  of  eggs  of  a  semi-buoyant  and  floating 
nature  at  the  World's  Fair,  Chicago,  the  adaptation  of  a  baggage  car 
for  transporting  fishes  in  water  oxygenized  on  a  new  plan,  namely,  with 
air  circulation,  and  assisting  the  Commissioner  in  preparing  for  and 
conducting  his  experiments  for  solving  in  advance  the  value  of  salt 
water  wholly  artificial  in  character  as  the  medium  for  exhibiting  marine 
animals  and  plants  in  a  live  state  at  Chicago.  There  was  also  large 
expenditure  of  time  and  individual  labor  as  a  member  of  the  civil 
service  board  of  examiners  of  the  Fish  Commission. 

STATION   OPERATIONS. 

The  stations  operated  during  the  year  were: 


Schoodic  Station,  Maine. 
Craig  Brook  Station,  Maine. 
Green  Lake  Station,  Maine. 
Gloucester  Station,  Massachusetts. 
Woods  Hole  Station,  Massachusetts. 
Delaware  River  Station  (steamer  Fish 

Hawk). 
Battery  Island  Station,  Maryland. 
Bryan  Point  Station,  Maryland. 
Central  Station,  Washington,  D.  C. 
Fish  Ponds,  Washington,  D.  C. 
78 


Wytheville  Station,  Virginia. 
Put-in  Bay  Station,  Ohio. 
Northville  Station,  Michigan. 
Alpena  Station,  Michigan. 
Duluth  Station,  Minnesota. 
Quincy  Station,  Illinois. 
Neosho  Station,  Missouri. 
Leadville  Station,  Colorado. 
Baird  Station,  California. 
Fort  Gaston  Station,  California. 
Clackamas  Station,  Oregon. 
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ScHOODic  Station,  Maine  (Charles  G.  Atkins,  Superintendent). 

The  fiscal  year  opened  with  60,000  landlocked  salmon  in  the  rearing- 
troughs,  the  hatching  of  the  April  preceding.  The  losses  amounted  in 
July  to  106  and  in  August  to  1,346.  Late  in  August  about  48,000  were 
liberated  in  Grand  Lake  and  its  outlet.  In  September  all  property  was 
stored,  the  services  of  employees  discontinued,  and  subsequently  such 
part  of  the  apparatus  as  was  deemed  of  value  transferred  to  the  Craig 
Brook  Station,  work  being  permanently  stopped,  and  further  operations 
with  the  landlocked  salmon  conducted  at  Green  Lake  Station. 

Craig  Brook  Station,  Maine  (Charles  G.  Atkins,  Superintendent). 

Some  minor  but  important  constructions  during  the  year  made  this 
station  almost  perfect  for  the  hatching  and  rearing  of  salmonidaB. 

Atlantic  salmon. — The  most  important  departure  in  fish-cultural 
methods  was  in  the  disposition,  widely  apart  on  the  lawn,  of  stands  of 
rearing-troughs  fed  by  water  of  different  origin,  the  object  being  to 
prevent  the  recurrence  of  a  wholesale  spread  of  disease  like  that  of  the 
preceding  year,  and,  in  the  event  of  the  reappearance  of  unfavorable 
symptoms,  to  determine,  if  practicable,  the  underlying  cause  and  the 
measures  favorable  to  its  eradication.  No  unfavorable  developments 
occurring,  the  seat  of  former  attacks  remained  undiscovered. 

The  collection  of  eg^s  was  again  effected,  in  cooperation  with  the 
authorities  of  the  State  of  Maine.  There  had  been  purchased  in  June, 
1892,  and  confined  in  the  inclosure  at  Dead  Brook,  222  iidult  fish,  of 
-which  number  170  were  available  in  October  and  November,  108  being 
females.  The  result  in  eggs  was  1,108,500,  of  which  1,026,000  were 
alive  in  February  when  division  was  made,  the  portion  of  the  Maine 
commissioners  being  565,000  and  that  of  the  United  States  460,000; 
of  these  latter,  there  were  shipped  as  follows: 


Date 

To  whom  shipped. 

No.  of 
eggB. 

Jan  25  1893 

E.  B.  Hodife. fiah  commiiuiioner.  Plvmoiith.  N.  H 

50.000 

Jan.  25, 1893.. 
Feb.  16. 1893.. 

v.  MathAF.  nii'nnrititnnrlAnii.  HnM  Snrinir  TTarbor.  "NT.  Y 

76,000 

R.  E.  Follett.  BUDerintendeiit,  Lime  Keck.  Coun 

108,000 

Feb.  19. 1893.. 

United  States  Fish  Oommisaion  Station.  Green  Lake.  Me 

10,000 

The  remainder,  217,000,  were  applied  to  hatching  and  rearing.  The 
Maine  commissioners  being  desirous  of  devoting  a  portion  of  their  quota 
of  eggs  to  further  stocking  the  Penobscot  Biver,  arrangements  were 
effected  for  developing  and  hatching  at  the  station  as  many  of  their 
stock  as  200,000,  they  providing  the  additional  labor  and  supplies  requi- 
site to  meet  the  increased  demands.  These  authorities  subsequently 
donated  84,000  fry  to  the  United  States. 

Forty- three  salmon,  resulting  from  eggs  taken  November,  1887,  yielded 
in  November,  1891,  about  12,000  eggs,  and  in  November,  1892,  produced 
about  23,000  eggs.  As  the  parent  fish  from  the  £ry  stage  had  been 
continuously  held  in  fresh-water  ponds  of  the  statioii^  tVienc^X^^X^^^i^A'Q^^^ 
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acclimated  and  successfully  reproducing  their  kind,  the  experiment  is 
not  without  interest.  A  portion  of  the  23,000  eggs  perished  and  10,000 
were  shipped  to  the  Green  Lake  Station,  those  remaining  being  applied 
to  hatching.  The  resulting  fry,  estimated  at  5,000,  were  represented 
by  2,000  survivors  J  une  30, 1893.  Of  the  total  of  2,010  surviving  Atlan- 
tic salmon  on  hand  as  fingerlings  June  30, 1892,  from  the  hatching  of 
305,000  eggs  in  April  of  that  year,  1,100  were  from  eggs  of  the  accli- 
mated parents,  and  of  the  1,448  subsequently  liberated  in  November, 
696  were  of  this  kind.  At  the  date  of  the  liberation  referred  to,  as 
many  as  500  were  remaining  as  a  reserve,  but  these  were  reduced  to , 
156  by  the  following  June. 

Landlocked  salmon, — From  fish  reared  0,800  eggs  were  taken  in 
November,  and  from  wild  -fish  captured  from  Toddy  Pond  4,200  were 
secured.  It  is  believed  that  the  spawning  fish  in  Toddy  Pond  were  the 
large  ones  liberated  firom  the  Craig  Brook  Station  in  the  spring  of 
1892.    Egg  losses  were  rather  large. 

Brooh  trout. — ^Fourteen  thousand  eggs  were  taken  from  fish  reared 
in  station  ponds.    The  hatching  is  shown  in  tabular  statement. 

Rainbow  trout, — ^The  thirty  adult  fish  held  in  ponds  were  reared  at 
the  station,  having  been  hatched  in  1889  from  eggs  received  fix>m  the 
Northville  Station,  Michigan.  In  the  spring  of  this  year  they,  for  the 
first  time,  evinced  a  tendency  to  spawn,  eggs  being  taken  March  15 
and  16  to  the  number  of  10,000.  The  eggs  >^ere  inferior,  and  durpg 
the  year  there  were  seventeen  deaths  among  the  brood  stock. 

The  statement  below,  based  on  close  estimates,  represents  eggs  of 
various  species  employed  in  hatching,  and  shows  the  results  up  to  a 
period  when  all  except  the  rainbow  trout  were  taking  food: 


Kind. 


Atlantic  salmon 

Atlantic  salmon  acclimatized 

Landlocked  salmon 

Brook  tront 

Bainbow  txont 

Total 


Number 
of  eggs. 


227,300 
13,400 
14,000 
18,600 
10,100 


278,400 


Results  in  fry. 


Hatched. 


226,800 

6,800 

11,900 

13,800 

2,000 


260,800 


May  31.. 


a290,000 

5,000 

11,000 

10,000 

1,900 


317.000 


Jane  80. 


257,900 
2,000 
7.000 
9,000 
1,000 


276,500 


a  Increase  effected  by  presentation,  abont  June  1,  of  84,000  by  the  Maine  aatborities. 

In  July  the  growing  of  fly  larvae  was  resumed,  these  with  chopped 
meats  comprising  the  food  of  the  flsh.  Later  in  the  summer  experi- 
mental trials  were  made  in  the  capture  of  grasshoppers,  to  determine 
their  relative  cost  and  food  value,  natural  food  having  so  far  been  found 
most  desirable. 

Losses  sustained  in  the  preceding  year,  from  the  causes  mentioned, 
among  fishes  to  be  subjected  to  rearing,  were  so  great  that  the  numbers 
remaining  on  hand  at  commencement,  of  the  year,  July  1, 1892,  were 
comparatively  small,  as  follows:  Atlantic  salmon,  2,010;  landlocked 
salmon,  19,538 ;  brook  trout,  39,531 ;  whitefish,  442 ;  total,  61,621.  From 
these,  distribution  of  52,713  was  made,  as  follows: 
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Kind. 

Date. 

Number. 

Place. 

A  tlwntio  ttftlmAn 

XAVMinbAr.  IfWi T .  -  T  -,..., . 

1,448 

999 

8,256 

7,776 

1,970 

27.564 

3,000 

500 

1,200 

A  Iflmnnannlr  T.a.1rA 

Jiily,1892 

Commodore  Club,  Hartland,  Me. 
Toddy  Pond,  Orland,  Me. 
Do. 

Do 

October,  1892 

Do 

June,  1893 

Srook  trout 

July.  1892 

Commodore  Club,  Hartland,  Mc. 
Alamoofiook  T^alEe. 

Do 

October  and  November,  1892. 
JaniiftTV.  1893 

Do 

Otter  Creek,  Proctor.  Vt. 
■  John  McDonaltl    Amlierot  Mn 

Do 

Kebruarv.  1893 

Do 

Marcb,  1893 

Beaver  Pond.  Proctor.  Vt. 

Of  older  fishes  of  varioas  kiuds  brought  over,  there  were  433,  in  addi- 
tioii  to  ld9  adult  sea  salmon  purchased  jointly  with  the  Maine  commis- 
sioners from  the  Penobscot  Biver  catch,  the  latter  having  been  confined 
in  the  inclosure  at  Dead  Brook  to  await  maturing  of  their  eggs  in 
November  of  this  fiscal  year,  when  they  were  manipulated  and  returned 
to  open  waters.  Besides  276,500  fish  in  process  of  rearing,  shown  in  a 
preceding  table,  there  were  on  hand  at  the  end  of  the  year  242  wild 
Atlantic  salmon,  purchased  in  June  as  prospective  spawners,  and  also 
those  species  enumerated  in  the  subjoined  statement: 


Year  when  hatehed. 

Kind. 

1892. 

1891. 

1890. 

1889. 

1888. 

1888  and 
1889. 

156 

34 
29 

33 

T«AndlockfMi  aalmon ,..,, 

26 

Brook*  troat -. 

ii* 

28 
13 

Rftinbow  trout 

Tjocb  Leven  trout. ..... 

49 
29 

Swies  lake  trout 

Scotch  aea trout . ._ 

63 

47 

VoD  Behr  trout 

SaibllnKr -r- 

1 

Whitonah 

1 

Total 

171 

110 

142 

41 

33 

26 

Meteorological  data  of  the  year  is  presented  in  condensed  form  below. 
The  water  used  at  the  hatching-house  flows  through  a  conduit  having 
connection  with  the  brook  at  a  x>oint  above  the  sources  of  the  springs. 
Pond  B,  referred  to  in  table,  being  situated  below  the  hatchery,  receives 
a  mixture  of  brook  and  spring  water.  It  is  a  small  pond,  which,  till 
May,  1893,  accommodated  the  Atlantic  salmon  previously  referred  to 
as  having  been  acclimated.  The  north  stand  of  rearing-troughs,  out- 
door situation,  is  fed  firom  above  the  hatchery,  receiving  commingled 
waters  of  brook  and  springs.  Alamoosook  Lake,  a  body  of  fresh  water 
about  5  miles  long,  on  the  bank  of  which  the  station  is  located,  became 
closed  by  ice  formation  December  12,  and  was  not  again  open  until  May 
1.  On  February  10  the  ice  measured  28^  inches,  and  was  crossed  by 
teams  December  25  and  April  8.  Early  in  December  exx)Osed  water 
conduits  were  protected  by  a  covering  of  hay,  boards,  and  evergreen 
brush,  and  toward  the  end  of  the  month  the  two  ice-houses  were  fiUed 
from  the  lake.  The  observations  on  which  the  table  is  based  were 
made  daily,  at  7  a.  m.  and  2  p.  m.,  omissions  in  June  being  incident  to 
shutting  off  water  for  repairs : 
F.  B.  93 6 
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Temperature,  Fahrenheit. 

Air. 

Water. 

Precipita- 
tion in 

Month. 

Hatchery. 

Outlet  of  Pond  B. 

Supplv  of  north 
Btana  troughs . 

inehea. 

Max. 

Min. 

Av. 

Max. 

Mm. 

Av. 

Max. 

Min. 

Av. 

Max. 

Min. 

Av. 

Rain. 

Snov. 

July 

Angnst 

September. . 

October 

November . . 
December . . 

January 

Febmary. . . 

March 

April 

May 

TnnA 

91 
89 
73 
68 
61 
43 
42 
42 
48 
59 
81 
84 

53 
52 
42 
26 
18 

—  6 
—12 

—  8 

—  4 
18 
89 
52 

70.8 
68.8 
60.2 
45.5 
37.2 
20.6 
13.1 
17.4 
27.6 
38.6 
54.7 
65.6 

74 
75 
68 
60 
48 
40 
36 
35 
87 
46 
59 

58 

64 

58 

47 

88 

32.5 

32.5 

32.5 

32.5 

35 

89 

67.4 

60.6 

64.3 

53.5 

43.8 

35 

33.2 

38.1 

84.4 

38.7 

45.7 

72 
73 
67 
50 
52 
43 
39 
88 
42 
49 
67 

55 

50 

54 

46 

39 

32.5 

32.5 

32.5 

32.5 

84 

39 

63.5 

65.2 

62 

52.2 

44.5 

36.6 

84.7 

84 

36 

40 

46 

67 
68 
65 
59 
52 
44 
40 
40 
42 
50 
56 
64 

64 
56 
54 
47 
40 
36 
35 
34 
84 
84 
39 
50 

59.8 

62.2 

61.3 

52.3 

45.2 

39 

36.4 

36 

37 

40 

47.7 

58 

1.6 
4.5 
4.8 
1.1 
4.2 
1.3 
2.6 
1.5 
1.2 
.9 
2.8 
2.6 

""ii 

7.5 
32.S 
2 
8 

Green  Lake  Station,  Maine  (H.  H.  Buck  and  Seymour  Bower,  Superinten- 
dents). 

This  station  being  new  and  incomplete,  the  year  opened  with  improve- 
ments in  progress.  Mr.  H.  H.  Buck  was  in  charge  until  August  31,  his 
resignation  having  been  tendered  in  April,  but  remaining  unacted  upon 
owing  to  delay  attending  the  selection  of  an  efficient  successor.  He 
was  followed  by  Seymour  Bower,  who  was  appointed  from  the  foreman- 
ship  of  the  Put-in-Bay  Station,  Ohio,  and  arrived  for  duty  September 
12.  Mr.  Bower's  services,  however,  being  solicited  by  the  commissioners 
of  Michigan,  he  tendered  his  resignation  May  8,  in  order  to  accept  the 
superintendency  of  the  fish-cultural  operations  of  that  State.  Owing 
to  the  inconvenience  of  providing  a  competent  successor,  Mr.  Bower's 
services  were  retained  until  June  30.  On  his  departure  affairs  were 
temporarily  put  under  direction  of  the  foreman,  W.  H.  Munson. 

Fry  resulting  from  the  April  hatching  and  on  hand  at  beginning  of 
the  fiscal  year,  by  estimate,  were  as  follows :  Landlocked  salmon,  60,000; 
Loch  Leven  trout,  10,000 ;  Von  Behr  trout,  10,000 ;  total,  86,000. 

During  July  they  underwent  but  little  loss,  but  in  August  many 
deaths  occurred.  In  September  active  measures  were  instituted  with 
a  view  to  checking  the  mortality.  The  changes  were  in  the  nature  of 
increasing  the  depth  of  water  in  the  rearing-troughs  from  2^  to  4  inches, 
daily  cleaning  with  scrub  brushes  and  salt,  increasing  the  flow  of  water 
through  troughs,  and  more  systematic  and  careful  feeding.  The  num- 
bers, by  count,  in  December  were  but  4,903  landlocked  salmon,  1,805 
Loch  Leven  trout,  and  1,252  Von  Behr  trout.  Subsequent  losses  were 
trifling,  there  being  but  14  dead  removed  in  the  four  months  following. 
The  maximum  water  temperature  in  July  was  82°  F.,  in  August  70°, 
and  in  September  68^.  During  the  four  months'  period  just  referred 
to  there  were  no  deaths  among  the  3,800  landlocked  salmon  hatched  in 
April,  1891,  held  in  the  reservoirs.  On  May  5  the  fish  of  April,  1892, 
were  again  counted  and  transferred  from  rearing-ponds  to  new  earth 
ponds,  the  numbers  beiag,  landlocked  salmon,  4,656:  Loch  Leven  trout, 
1,688;  Von  Behr  trout,  1,042;  total,  7,386. 

In  April  there  were  shipped  alive  to  the  World's  Fair  by  Car  No.  3 
100  of  each  kind  of  trout  and  300  of  t\\e  salmon*,  a\ao^  200  of  the  saJmon 
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of  1891.  Other  specimens  sent  consisted  of  9  wild  adult  brook  trout, 
4  wild  adult  salmon,  and  a  small  collection  of  smelt  from  Green  Lake. 
The  only  fish  liberated,  and  these  by  accident,  consisted  of  500  of  the 
younger  salmon,  which  escaped  into  Green  Lake  November  16  through 
the  misplacement  of  a  screen.  On  December  14  there  were  19  small 
German  carp  sent  to  the  station  by  Dr.  W.  M.  Haines,  of  Ellsworth, 
and  liberated  in  Great  Brook,  tributary  to  Green  Lake. 

Landlocked  salmon, — ^The  salmon  of  Green  Lake,  averaging  6  pounds 
in  weight,  ordinarily  spawn  in  the  inflowing  streams,  but  some  pass 
through  the  outlet  and  lay  their  eggs  below  iu  the  waters  of  Beed 
Branch,  as  was  this  year  definitely  proved.  When  the  spawning  period 
arrives  during  the  seasons  of  drought,  the  affluents  being  low,  the  fish 
will  not  pass  up,  but  remain  in  the  lake.  To  induce  them  to  ascend 
Great  Brook  at  such  times  it  is  necessary  to  resort  to  artificial  flushing, 
and  there  being  facilities  on  the  headwaters  for  accomplishing  this, 
success  has  been  attained.  Mountainy,  the  uppermost  pond,  5  miles 
distant,  is  used  as  the  flushing  reservoir,  the  system  pursued  consisting 
in  opening  gates  about  2  p.  m.,  creating  a  large  flow  throughout  the  night. 
The  rainfall  in  September  and  October  having  been  slight,  there  was  by 
November  1  barely  sufficient  water  for  this  purpose  and  the  station 
proi>er.  Great  Brook  was  the  only  affluent  affording  adult  fish,  though 
in  October  many  were  seen  jumping  near  the  mouths  of  other  inlets. 

Egg  collections  being  wholly  dependent  on  wild  fish,  arrangements 
for  capture  were  effected  in  September,  at  which  time  the  slat  traps 
in  Great  Brook  were  repaired,  another  obstruction  being  put  in  position 
at  the  discharge  of  Mann  Brook.  Two  others  were  located  at  the  lower 
end  of  the  lake,  one  just  inside,  for  the  capture  of  outward-moving  fish, 
and  the  other  in  Beed  Brook,  about  a  mile  below,  for  the  capture  of  fish 
ascending.  Wire  screens  were,  in  November,  placed  in  the  gateways  at 
the  discharge  of  the  lake  to  prevent  fish  escaping.  Before  the  screens 
were  inserted  as  many  as  100  young  salmon  irom  6  to  10  inches  long 
were  at  one  time  seen  below  the  dam. 

The  aggregate  catch  was  152,  Great  Brook  furnishing  83  and  the  lake 
outlet  trap  69.  Of  the  captures  at  Great  Brook  trap,  53  were  females; 
of  those  from  the  outlet  of  the  lake,  the  females  numbered  26.  One 
salmon  bearing  <<Ko.  2"  tag,  attached  in  1890,  was  taken.  The  first 
capture,  on  September  27,  consisted  of  two  males  and  three  females. 
On  October  31  the  first  eggs  of  the  season,  12,000  in  number,  were 
obtained.  The  largest  success  at  the  outlet  of  the  lake  was  November 
4,  when  14  fish  were  taken,  8  of  the  9  females  affording  22,000  eggs  of 
good  quality.  The  most  successful  day  was  November  9,  when  31,500 
eggs  were  taken  from  fish  held  in  the  Great  Brook  traps.  The  last  eggs 
were  taken  November  23,  and  the  next  day  all  parent  fish  were  set  free 
m  the  lake,  the  total  of  eggs  for  the  season  being  213,300.  An  inspection 
of  the  stream  feeding  Mountainy  Pond  was  made  in  October,  and  also 
that  connecting  Mountainy  and  Eocky  ponds  in  November,  to  detetmiwA 
the  presence  of  available  spawners,  but  no  indicatioii^  ^^x^  iowsA. 
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The  eggs  acquired  were  of  saperior  quality,  only  9,000  haying  been 
discarded  by  December  31,  when  the  outlines  of  the  embryos  were 
clearly  visible.  It  was  anticipated  that  more  than  200,000  would  hatch, 
but  on  January  15  an  unexpected  death  rate  was  encountered  and  its 
continuance  for  a  month  materially  reduced  the  stock.  A  minute  white 
spot  on  the  egg  resulted,  in  the  course  of  two  days,  in  a  growth  of 
fungus.  The  source  of  fatality  is  charged  to  careless  handling  in  the 
process  of  picking,  when  the  eggs  were  exposed  to  the  higher  air  tem- 
perature of  the  room  for  unnecessarily  long  periods.  On  April  5  all 
were  carefully  washed,  picked,  and  spread  evenly  on  81  trays,  and  the 
contents  of  several  trays  being  ascertained  by  counting,  the  whole 
number  was  found  to  be  166,000.  Hatching  was  observed  as  early  as 
April  8,  and  at  the  end  of  the  month  no  eggs  remained.  A  subsequent 
table  indicates  the  success  attending  the  stock  in  the  f^  stage. 

Brook  trout — Egg  collections  were  from  wild  fish  taken  fr^om  Wink- 
empaugh  Brook,  a  tributary  of  Branch  Pond,  10  miles  distant.  On 
October  10  two  employees,  provided  with  equipment  for  establishing  a 
trap  to  arrest  the  progress  of  ascending  fish,  were  dispatched  to  the 
scene.  The  trap  was  at  once  put  in  place,  and  eleven  days  after  1 
male  and  10  females  were  taken,  from  5  of  which,  then  ripe,  10,000 
eggs  were  secured,  these  being  delivered  at  the  station  the  same  day. 
The  weight  of  one  of  these  fish  was  about  5  pounds.  During  one 
night,  about  the  middle  of  November,  34  female  trout  were  taken.  The 
ineffective  arrangement  of  the  trap  permitted  nearly  all  male  fish  to 
escape,  and  this,  together  with  injuries  sustained  from  the  cutting  of 
minks  and  muskrats,  and  a  sudden  freshet,  led  to  the  unobstructed 
passage  of  probably  two-thirds  of  all  fish  ascending.  There  were  72 
females  captured,  a  portion  of  which  escaped  before  their  eggs  were 
stripped.  The  Winkempaugh  trout  are  the  genuine  Salvelinus  foMi- 
naliSy  ranging  in  weight  from  2  to  5  pounds,  and  exhibiting  brilliant 
markings.  The  collection  of  eggs  amounted  to  109,400,  of  which  8,500 
were  treated  with  milt  of  landlocked  salmon  without  result.  Besides 
the  above,  a  few  unproductive  eggs  were  acquired  from  fish  captured  in 
the  Great  Brook  traps.  The  eggs  in  development  turned  out  poorly, 
as  a  result  of  defective  fertilization,  the  greater  portion  being  discarded 
by  December,  many  of  those  remaining  showing  up  as  "ringers.'^ 

Other  trout  eggs. — ^Eggs  additional  to  those  already  mentioned  were 
in  the  nature  of  express  consignments,  represented  below : 


Date. 


Jan.  18.. 
23.. 
28. 
28. 


Kind.  Number. 


Atlantic  salmon 10, 000 

VonBehrtroat !  50,000 

Lake  trout j  60, 000 

Loch  Leven  trout I  30,000 


Whence  derived. 


Craig  Brook  Station,  liaise, 
yorthyille  Station,  KiehiKan- 

Do. 

Do. 


On  arrival  there  were  dead,  of  the  first  three  kinds  named,  8, 13, 
and  16,  respectively.  A  consignment  of  rainbow  trout  eggs  arrived 
February  6  from  Neosho  Station,  all  having  perished  en  route  from 
delaj  consequent  upon  a  railroad  acoideut. 
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Fry. — All  eggs  were  hatched  in  April  and  the  fry  were  in  good  condi- 
tion,  except  Atlantic  salmon,  and  the  parentage  of  this  lot  is  mentioned 
under  the  heading  of  Green  Lake  Station.  In  order  to  accommodate 
and  successfully  care  for  the  young  fish  in  process  of  rearing,  it  was 
necessary  to  erect,  in  advance  of  more  permanent  constructions,  a 
temporary  outdoor  stand  containing  46  troughs.  These,  with  38  half 
hogsheads,  arranged  at  the  same  point,  and  the  interior  troughs  of  the 
hatchery,  afforded  126  receptacles.  The  supply  conduit,  7,050  feet 
long,  was  ventilated  by  the  removal  of  boards  at  more  than  300  points, 
and  for  still  more  complete  aeration  25  breakwaters  were  inserted.  The 
.flow  was  increased  to  permit  the  employment  of  15  to  25  gallons  of 
water  per  minute  to  each  trough  and  tub.  Four  temporary  ponds,  to 
receive  the  waste  of  outdoor  receptacles,  were  among  the  preparations. 

Supplies  of  food,  consisting  principally  of  liver,  were  obtained  at 
Bangor  instead  of  Ellsworth  at  a  reduced  rate  of  cost.  The  older  fry 
began  feeding  May  12,  all  others  following  before  the  end  of  the  month. 
The  approximate  stock  of  fry  May  31,  with  losses,  is  given  below: 


Kind. 


Landlocked  Mtlmon 

Brook  trout 

Von  Behr  troat . . . . 

Lake  troat 

Loch  Levon  troat. 
Atlantic  salmon... 


On  hand 
May  31. 

Discarded. 

164,000 

5,987 

6,000 

555 

40,000 

1,412 

46.000 

2,521 

29,000 

786 

8,000 

4,389 

Percent- 
age of 
loss. 


3.4 
8.4 
2.8 
6.1 
2.7 
35 


The  only  material  loss  during  June  was  tbrough  the  instrumentality 
of  a  parasite  which  attacked  and  destroyed  the  greater  portion  of  the 
lake  trout  and  a  relatively  smaller  number  of  salmon.  A  report  on 
this  subject,  by  8.  G.  Worth,  contained  the  following: 

The  lake-tront  fry  in  rearing-troaghs,  both  outdoors  and  under  shelter,  were  ander- 
going  a  higher  rate  of  mortality  than  any  other  species,  their  bodies  being  dotted 
with  white  spots.  It  had  been  found  that  the  treatment  with  salt,  termed  '^ salt- 
ing,'' had  lowered  the  death  rate,  practically  ending  it,  but  no  solution  of  the  malady 
was  given.  My  examination  showed  that  the  spots  on  an  average  were  the  size  of  a 
common  fly  speck,  scattered  irregularly  over  the  bodies  of  the  fish,  on  the  foreheads, 
sides,  tail,  and  fin  bases,  and  even  on  the  extremities  of  these  appendages.  The 
spots  were  white  with  a  tinge  of  blue,  the  blue  being  due,  perhaps,  to  sky  reflection. 
They  were  easily  removed  by  a  knife  blade  and  came  off  immediately  on  contact  with 
cheesecloth  hand-net. 

The  fish  had  been  feeding  poorly  and  at  first  I  thought  the  spots  were  pimples 
resulting  from  intestinal  inflammation — in  other  words,  an  eruption.  This  surmise 
was  strengthened  by  the  limp  consistency  of  the  pimples,  some  of  which  were 
pointed  at  their  apexes,  the  general  appearance  being  that  of  mucus.  Upon  detach- 
ing specimens  they  had  the  appearance  of  clabber  (sour  milk),  and  under  a  pocket 
glass  of  low  power  I  found  irregular  watery  markings,  occupying,  in  some  specimens, 
25  per  cent  of  the  area.  Upon  examining  them  patiently  I  discovered  a  movement 
in  one  and  later  in  another,  and  finally  seven  specimens  on  the  pane  of  glass,  as 
if  recovering  from  the  shock  incident  to  detachment,  were  all  in  motion,  circling 
around  at  the  rate  of  one-eighth  to  one-fourth  inch  per  second.  Hence  I  inferred 
that  the  spots  were  animals,  parasites,  perhaps  the  larvte  of  boixv«  \Ti%«^\i. 
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It  should  be  stated  that,  in  the  report  juat  referred  to,  the  statement 
is  made  that  iu  June  Mr.  Davis,  fish-culturist  at  the  Green  Lake  Station, 
witnessed  the  killing  of  four  landlocked  salmon  by  a  horse-leech  in  one 
of  the  interior  hatching-troughs,  the  deaths  occurring  within  a  few 
minutes'  time.  The  fish  of  all  kinds  on  hand  June  30,  the  end  of  the 
fiscal  year,  are  represented  in  the  statement  below : 


Kind. 


Landlocked  salmon 

Brook  troat 

Yon  Behr  tront .... 
Loch  Leven  tront., 

Lake  trout 

Atlantic  salmon . . . . 

Total , 


Hatched  in  the 

year— 

1893. 

1892. 

189L 

164,000 
6.  000 

4,656 

3,700 

49,000 
29,000 
30,000 

""'i,*oi2* 

1.688 

8,000 

i 

7,386 


3,700 


The  station  being  about  4  miles  from  the  railroad  point,  and  the  traps 
at  opposite  ends  of  the  lake  being  several  miles  apart,  connection  was 
established  by  renting  a  small  steam  launch  belonging  to  the  Beed  Pond 
Land  and  Navigation  Company.  On  the  breaking  of  the  launch's  shaft, 
November  5,  the  station  horse  and  small  boats  were  used  instead. 

In  December  the  air  temperature  on  three  or  four  mornings  dropped 
below  zero,  the  water  in  the  hatchery  descending  as  low  as  34°  F.,  the 
maximum  for  the  month  being  38o.  An  increased  flow  of  water  through 
the  supply  conduit,  as  a  general  protection  against  freezing,  caused 
overflowings  and  the  formation  of  heavy  icicles  upon  trestlings  where 
the  ravines  are  spanned,  requiring  at  times  much  labor  in  cutting 
away  the  accumulations.  The  first  snow  permitting  sleighing  fell  Jan- 
uary 10.  Connection  with  the  post-oflBce  was  effected  daily  by  sleigh 
over  the  ice  on  Green  Lake  after  January  6,  continuing  until  late  in 
April,  the  ice  being  melted  May  12,  when  steam-launch  service  was 
resumed.  The  air  temperature  in  January  was  as  low  as  — 14°,  the 
water  in  the  hatchery  ranging  from  34^  minimum  to  30.5°  maximum. 
In  February  one  snow-fall  of  27  inches  occurred.  In  that  month  a 
temporary  structure  was  stored  with  25  tons  of  ice  of  24-inch  thickness. 
The  April  water  temperature  was  37.5o  minimum  and  46^  maximum. 
When  the  ice  broke  up  in  the  lake.  May  6,  the  water  rose  above  the 
station  wharf,  but  by  the  end  of  the  month  it  had  fallen  over  2  feet 
The  minimum  hatchery  temperature  for  May  was  44^,  maximum  64°, 
average  54.5^.  Toward  the  end  of  the  year  negotiations  were  pending 
for  renting  a  larger  boat  for  service  on  Green  Lake. 

Gloucester  Station,  Massachusetts  (A.  C.  Adams,  Master  of  the  Schoonkr 

Grampus,  in  charge). 

General  overhauling  of  the  station  in  preparation  for  the  winter's 
operations  commenced  December  13,  cold  weather  delaying  this  work 
considerably,  the  supply  pump  not  being  in  readiness  until  January  10. 
The  United  States  Fish  Commission  schooner  Grampus^  her  crew  acting 
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as  spawn-takers,  was  employed  in  making  egg  collections.  Fish  being 
scarce  off  Gloucester,  the  schooner  was  stationed  the  greater  x)ortion 
of  the  time  at  Kittery  Point,  Maine,  where  regular  supplies  of  eggs  of 
fair  quality  were  obtained  from  January  13  to  March  13.  As  usual,  a 
small  run  of  codfish,  available  for  spawn-taking  purposes,  appeared  off 
Gloucester  in  November,  but  fish  were  generally  scarce  here  throughout 
the  season,  the  few  eggs  obtained  being  from  the  schooner  Odd  Fellow, 
Early  in  January  the  upper  harbor  became  filled  with  ice  and  the 
weather  was  so  intensely  cold  that  the  steam  condenser,  the  waste  from 
which  is  employed  to  increase  the  water  temperature,  became  inopera- 
tive on  account  of  ice  formation  in  the  pipes. 

The  collections  from  Kittery  Point  were  obtained  from  vessels  flushing 
in  Ipswich  Bay,  the  price  paid  for  good  eggs  being  $5  per  1,000,000. 
The  collections  were  transferred  to  the  station  by  messenger  over  the 
railroad,  the  greater  part  arriving  in  good  condition. 

There  were  no  eggs  obtained  except  of  the  codfish,  and  the  first  ot 
these  were  secured  January  14.  On  that  date  the  harbor  temperature 
was  31°,  the  warm  water  overflow  from  the  steam  condenser,  available 
at  that  time,  increasing  the  temperature  in  the  hatching-boxes  by  3^. 
The  shipments  from  Kittery  Point  in  January  were  12,202,000,  Febru- 
ary 18,408,000,  and  March  29,200,000.  The  total  number  received  was 
51,684,000,  of  which  49,831,000  were  good.  The  fry  produced  amounted 
to  20,142,000,  these  being  liberated  in  the  waters  adjacent,  within  a  few 
days  after  hatching.    Operations  by  months  are  indicated  below : 


Months. 


January . . . 
February . . 
March 

Total 


Eggs  re- 
ceived. 


11.045,000 
15,019,000 
23,767,000 


49,831,000 


Fry  pro- 
duced. 


6,150,000 
7,328,000 
7,664,000 


20.142,000 


On  April  13  there  were  also  received  1,753,000  eggs,  of  which  1,196,000 
remained  on  baud  unhatched  when  the  station  was  closed,  these  being 
placed  overboard. 

This  was  a  clear- water  season  until  February  10,  when  a  violent  storm 
occurred,  filling  the  water  with  sediment.  There  was  less  uniformity 
in  the  hatching  of  eggs  and  the  fry  were  weaker  than  in  the  best 
seasons.  The  i)oorer  quality  of  hatching  was  attributed  to  the  low  water 
temperature,  which  could  not  be  controlled  for  the  reason  mentioned, 
but  the  larger  portion  of  the  fry  were  active,  and  the  poorer  lots — those 
which  failed  to  straighten — were  not  included  in  the  record  of  those 
distributed.  One  lot  of  eggs,  February  16,  consisting  of  2,000,000,  pro- 
duced 76  per  cent  of  fry. 

Alcoholic  collections  of  eggs  and  embryo  fishes  were  prepared  and 
transferred  to  the  general  office  for  use  at  the  World's  Fair.  On  April 
17  the  station  was  closed,  Mr.  E.  F.  Locke,  fish-culturist,  being  left  in 
charge  of  property. 
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Woods  Hole  Station,  Massachusbtts  (John  Maxwkll,  Superintenbknt). 

Operations  were  on  the  usual  basis,  fish-cultural  work  consuming 
about  eight  months  of  the  year.  A  large  amount  of  interesting  and 
valuable  material,  consisting  of  marine  fishes,  crastaceans,  plants,  etc., 
was  collected  April  1  to  June  30  for  transfer  to  the  aquarial  exhibit  at 
Chicago.  About  9,000  living  animal  forms  were  transferred,  these 
representing  40  species.  The  lobsters  were  crated  in  seaweed.  Large 
alcoholic  collections  were  also  made. 

Codfish. — ^This  was  a  poor  season  for  hatching  codfish.  On  October 
27  the  Orampus  was  detailed  to  make  collections  of  adult  fish,  but 
between  the  date  named  and  December  28  the  total  amounted  to  but  41. 
Jn  order  that  success  might  be  secured,  Mr.  Vinal  iN",  Edwards,  the 
collector  at  the  Woods  Hole  Station,  was  sent  out  as  pilot,  but  tbe 
great  draft  of  the  Grampus  prevented  successful  handling  in  shoal 
water,  where  cod  were  most  abundant.  Numerous  trips  were  made 
to  Block  Island,  Nantucket  Shoals,  and  Browns  Ledge,  but  fish  were 
too  scarce  to  afford  success.  Eventually  a  contract  was  entered  into 
with  private  parties  engaged  in  fishing,  and  by  purchase  275  additional 
fish  were  obtained,  a  total  for  the  season  of  316.  On  January  1  the 
Grampus  sailed  for  Gloucester,  operating  there  the  remainder  of  the 
winter. 

The  total  of  eggs  obtained  was  2,883,000,  taken  December  13  to  Jan- 
uary 5  from  20  fish.  The  fry  produced  amounted  to  850,500,  a  fraction 
over  29  per  cent.  It  will  be  noted  that  this  winter  was  one  of  unusual 
severity,  and  on  January  6  a  sudden  change  in  temperature  reduced 
the  harbor  water  from  31^  to  29^,  causing  the  death  of  all  adult  codfish 
held  in  the  indosures  awaiting  the  ripening  of  their  eggs.  The  fish 
thus  killed  amounted  to  204,  and  operations  were  abruptly  terminated. 
Many  of  the  fish  in  the  harbor  were  killed,  among  them  cunners, 
tautog,  and  eels.  The  statement  below  represents  the  work  with  codfish 
somewhat  in  detail: 


Date. 


December  1 . 
2. 
8. 
4. 
5. 
6. 
7. 
8. 
9. 


January 


ISo.  of  eggB 
taken. 


370,900 

278,200 

208,41)0 

510,000 

1, 066, 300 

273,900 

60.000 

50,000 

75,000 


No.  of  flsh 
produced. 


175.000 

Died  Jan.  16 

Died  Jan.  20 

225,000 

400,000 

50,000 

Died  Feb.  1 

Died  Jan.  28 

Died  Jan.  28 


Per  cent 

offish 

produoed. 


47 


44 

37 
18 


The  eggs  hatched  in  periods  of  552  to  904  hours,  in  a  temperature 
varying  from  31.25o  to  33.75o. 

Flatfish. — Parent  fish  of  this  species  not  being  obtainable  in  large 
numbers,  the  amount  of  work  done  was  limited.  Only  17  spawning 
fish  were  obtained,  March  20  and  22,  the  eggs  amounting  to  461,000 
and  the  fry  to  288,000.  The  period  of  hatching  ranged  from  552  to  576 
hours^  in  temperature  of  37.5o. 
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Lobster, — ^This  was  the  most  successful  season  of  production,  the  oper- 
ations extending  from  April  15  to  June  22,  affording  702  egg-lobsters, 
from  which  were  obtained  10,037,000  eggs.  The  former  practice  of 
obtaining  lobsters  by  the  agency  of  the  station  employees  was  continued 
only  in  part,  86  lobsters  being  secured  in  this  way,  the  remaining  616 
by  purchase.  The  buying  of  egg-lobsters  out  of  season  was  made  pos- 
sible by  the  regular  appointment  of  the  superintendent  of  the  station 
as  a  deputy  for  the  enforcement  of  the  fishery  protective  laws  of  the 
State  of  Massachusetts.  This  appointment  came  through  Hon.  E.  A. 
Brackett,  chairman  of  the  board  of  commissioners  of  fish  and  game, 
and  authorized  purchase  by  the  United  States  Fish  Commission,  the 
conditions  being  that  all  egg-lobsters  should  be  returned  alive  to  the 
water  after  removal  of  eggs  and  while  being  held  for  manipulation  they 
should  be  kept  in  live  cars  bearing  the  names  of  the  United  States  Fish 
Commission  and  the  fish  commission  of  the  State  of  Massachusetts. 
The  86  lobsters  captured  by  employees  produced  895,000  eggs,  the  others 
9,142,000.  The  young,  liberated  at  the  age  of  24  to  48  hours,  amounted 
to  8,818,000.  In  addition  to  the  above  there  were  liberated  in  July, 
1892, 1,100,000,  hat(*.hed  from  eggs  collected  in  June  of  the  preceding 
fiscal  year. 

The  lobsters  obtained  by  purchase  were  principally  from  the  vicinity 
of  Gay  Head,  weights  running  from  4  to  9^  pounds  each,  the  price 
paid  to  fishermen  being  5,  8,  and  10  cents  per  lobster.  A  statement 
of  operations  by  months,  on  a  basis  of  6,090  eggs  to  the  fluid  ounce,  is 
given  below : 


Month. 


April 
Jane. 


No.  of 
]oba.ten 
stripped. 


65 
207 
440 


Ko.  of  esgft 
obtained. 


«M,000 
2,691.000 
6, 750, 000 


^es  yield  per  individnal. 


Greatest. 


18,200 
39,500 
85,200 


Smallest. 


8,045 
3.045 
3,045 


Average. 


10,840 
12,990 
15,340 


The  time  required  for  hatching  under  varying  water  temperatures  is 
indicated  below : 


Month. 


April 

irSy. 

June. 


Ko.  of  hoars 
hatching. 


46  to  56  hoars 
15  to  43  hours 
14  to  27  hoars 


Tempera* 
tare. 


51oto53o 
530  to  590 
59oto66o 


Mackerel, — Only  three  spawning  fish  were  obtained,  these  by  station 
employees,  June  14.  The  yield  of  eggs  was  434,500,  which  produced 
368,000  fry.    In  a  temperature  of  62^  the  eggs  hatched  in  77  hours. 

Sea  hass. — Only  nine  spawning  fish  were  obtained,  these  being  cap- 
tared  by  station  employees  on  June  21.  The  eggs,  numbering  1,332,000, 
hatched  in  76  hours  in  a  temperature  of  63°,  producing  1,189,000  fry. 

In  May  and  June  investigations  were  made  for  the  purpose  of  acquir- 
ing a  more  complete  knowledge  of  spawning  habits  ot  Wi^  xsi^XiV^^'a.* 
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The  plautiDgs  of  young  fish  of  all  species  doriug  the  year  were  made 
in  neighboring  waters,  principally  in  Vineyard  Sound. 
The  average  temperatore  of  water  and  its  density  were  as  follows: 


Month. 


December,  1892 
January,  1893.. 
Febmarv,  1893., 

March,  1898 

April.  1893 , 

May,  1893 

Jane,  1893 


Mean 

tempera- 

tare. 


Mean 
density. 


1.0256 
1.0256 
1.0258 
1.0256 
1.0255 
1.0255 
1.0255 


Cold  Spring  Harbor  Station,  I^ew  York  (Fred  Mather,  Superintendent). 

The  operations  of  this  station  had  been  jointly  conducted  by  this 
Commission  and  that  of  New  York,  of  which  latter  it  was  the  property. 
The  reduction  made  by  Congress  in  the  appropriations  for  the  work 
necessitated  a  curtailment  of  expenses,  and  the  association  of  the  two 
commissions  was  discontinued  with  the  close  of  July,  1892. 

Delaware  River  Station  (Lieut.  Robert  Platt,  U.  S.  N.,  in  charge). 

In  pursuance  of  the  usual  practice,  the  United  States  Fish  Commis- 
sion steamer  FM  Hawk  was  employed  in  the  propagation  of  shad  on 
the  Delaware  Eiver.  This  steamer  during  the  greater  portion  of  the 
year  was  occupied  with  special  investigations  concerning  the  oyster, 
etc.,  but  on  May  12  arrived  at  Gloucester  City,  N.  J.,  to  take  up  shad 
hatching.  As  in  former  years,  the  egg-collecting  and  the  manipulation 
necessary  to  development  and  hatching  were  conducted  by  the  crew  of 
this  steamer.  The  period  of  operations,  May  15  to  June  2,  was  rather 
more  brief  than  usual,  and  the  number  of  eggs  collected  was  relatively 
small,  as  was  the  case  also  on  the  Susquehanna  and  Potomac  rivers. 
The  aggregate  obtained  and  the  numbers  from  separate  fisheries  were: 
Howell's  Cove  fishery,  4,540,000;  Faunce's  fishery,  3,751,000 j  Bennett's 
fishery,  2,117,000;  Gloucester  Point,  45,000;  total,  10,453,000. 

To  obtain  these,  233  shad  were  stripped,  the  average  number  of  eggs 
per  fish  reaching  nearly  45,000.  Between  May  23  and  June  7  the  fry 
were  liberated,  1,573,000  being  transferred  to  the  Hudson  River  and 
6,349,000  to  the  Delaware. 

With  the  exception  of  May  23  to  26,  the  water  was  muddy.  Temper- 
ature for  May,  maximum  68^,  minimum  59°,  mean  63.83°;  for  June, 
maximum  71°,  minimum  67  o,  mean  68.20o. 

On  May  26  the  eggs  of  a  scale  carp,  obtained  from  the  river,  were 
taken  and  placed  in  a  universal  hatching  jar,  the  fry  therefrom  appear- 
ing in  85  hours.  The  commercial  fishermen  at  that  time  took  quantities 
of  carp  which  sold  readily  on  the  shores  at  8  cents  per  pound. 

In  March  and  April,  just  prior  to  taking  up  shad-hatching,  the  FUth 
HawJc  was  engaged  in  the  lower  part  of  the  Chesapeake  Bay,  capturing, 
with  beam-trawl  and  otherwise,  marine  specimens,  animal  and  vegetable, 
for  the  Fish  Commission  aquarium.  World's  I'air,  Chicago. 
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Battbrt  IsukXD  Station,  Maryland  (W.  i>b  C.  Ravenel,  Superintendent). 

The  superintendent  having  been  assigned  to  temporary  duty  in  con- 
nection with  the  Golnmbian  Exposition,  the  services  of  Mr.  E.  M.  Rob- 
inson, a  former  employee,  were  engaged  for  condacting  shad  operations 
daring  April,  May,  and  June.  On  April  25  spawn-takers  entered  the 
field,  but  the  extremely  cold  winter  preceding  caused  the  season  to  be 
a  backward  one,  and  the  water  remained  cool  throughout  the  period  of 
operations.  In  addition  to  the  low  temperatures,  freshets  filled  the 
water  with  driftwood,  fishermen  being  unable  to  operate  much  of  the 
time.  The  worst  visitation  by  muddy  water  occurred  May  6,  which 
was  in  the  middle  of  the  period  when  eggs  are  most  abundant.  As  a 
result  of  unfavorable  conditions^  collections  were  very  light  between 
April  30  and  May  10.    Besults  are  shown,  by  montbs,  below: 


J 

Month. 

colleoted. 

Effga 
traDBierredt 

Retained 

for 
hatching. 

Lost  in 
station. 

Fry 
prodaced. 

Per  cent 
hatched. 

April 

7,707,000 

43, 341, 000 

3,779,000 

653,000 
2,005,000 

7.164,000 

40,646,000 

8,779,000 

3,615,000 

15, 678, 000 

1,141,000 

3,539,000 

24,968,000 

2,638,000 

49.4 

May 

01.4 

Jan6 

69.8 

Total  forsoason 

64,827,000 

3,248,000 

51,579,000 

20,484.000 

31,146,000 

60.8 

Of  eggs  shipped,  553,000  were  transferred  to  Central  Station  by  mes- 
senger April  28,  to  be  used  in  making  up  a  shipment  for  the  illustration 
of  hatching  methods  at  the  World's  Fair.  There  were  shipped  by  car 
Ko.  3, 1,708,000  for  the  waters  of  the  Congaree  River,  South  Carolina, 
the  eggs  being  hatched  en  route.  An  additional  consignment  of  987,000 
was  made  by  car  No.  3  to  Dighton,  Mass.,  for  streams  there,  the  fry 
being  hatched  on  the  car.  Low  temperature  of  water  prevented  eggs 
from  developing  in  the  time  usually  required,  many  remaining  unhatched 
for  ten  or  twelve  days,  and  the  fry  from  such,  being  too  weak  for  distant 
transportation,  were  liberated  in  waters  adjacent.  Those  so  liberated 
amounted  to  10,874,000. 

The  water  temperatures  from  April  25  to  June  6,  compiled  from  ob- 
servations morning,  noon,  and  night,  are  set  forth  below : 


Month. 


April 

kay 

Jnne , 


Max. 

Min. 

64 

42 

70 

61 

76 

64 

Mean. 


49.7 
60.1 
69.5 


It  was  noted  that  carp  were  very  abundant  in  the  waters,  and  sev- 
eral reports  of  large  numbers  captured  were  brought  in.  On  May  31 
there  was  a  capture  of  2,700  x)ounds  reported  in  a  single  haul  of  a  seine. 

On  June  9  the  temporary  employees  were  dispensed  with,  operations 
ceasing,  and  on  June  26,  property  having  been  inventoried  and  stored, 
the  station  was  turned  over  to  B.  A.  Davis,  custodian* 
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Brtak  Point  Station,  Maryland  (S.  G.  Worth,  Superintendent). 

Preparations  for  the  opening  were  made  by  Mr.  L.  G.  Harron,  saper- 
intendent  of  aqaaria,  but  bis  services  being  required  in  connection  with 
the  maintenance  of  aquaria  at  Chicago,  he  was  ordered  away  early  in 
the  season.  From  that  time  the  immediate  supervision  of  the  station 
was  under  W.  T.  Lindsey,  custodian,  the  superintendent  being  detained 
at  the  general  office  in  Washington  by  temporary  assignment. 

The  cold  of  the  winter  preceding  was  almost  unprecedented,  and  a 
poor  fishing  season  followed.  The  running  of  ice  in  the  Potomac 
seriously  damaged  the  temi>orary  wharf,  and  it  was  necessary  to  rebuild 
in  the  month  of  March.  The  river  shore  was  not  clear  of  ice  until  Feb- 
ruary 9.  Employees  were  again  quartered  in  tents,  furnished  by  the 
courtesy  of  Gen.  Albert  Ordway,  commanding  the  Distiict  of  Columbia 
militia.  The  tents  were  ready  for  occupation  April  9.  The  adoption  of 
tent  quarters  became  necessary  on  account  of  lack  of  buildings,  but 
their  use  during  thi*ee  consecutive  seasons  has  demonstrated  that  they 
are  more  desirable  than  one  large  building.  Each  tent  accommodates 
two  sleeping  berths,  and  as  the  spawn-takers  are  usually  paired  off,  and 
come  in  from  their  work  at  all  hours  of  the  night,  it  is  found  that  by 
having  sleeping  quarters  subdivided  those  who  arrive  early  are  less 
disturbed  in  sleep;  moreover,  from  a  sanitary  standi)oint  it  is  found 
that  tents  are  greatly  to  be  preferred.  As  the  weather  is  sometimes 
quite  harsh  during  the  shad-hatching  season,  even  so  late  as  in  May, 
the  tents  were  provided  with  heating  stoves  made  of  sheet  iron,  which, 
with  the  necessary  piping  and  chimney  pots,  cost  less  than  $2  each. 
By  using  shavings  and  finely  split  wood  the  tents  could  be  warmed  and 
made  comfortable  within  two  or  three  minutes'  time. 

On  May  6  occurred  the  most  severe  freshet  since  1889.  Prior  to  this 
day  the  fishermen  had  a  favorable  outlook,  the  first  gill  fishermen 
having  commenced  operations  as  early  as  March  27,  catching  at  that 
time  12  fish  at  a  drift,  and  on  March  31  some  capturing  as  many  as  22 
at  a  drift.  The  results,  however,  were  poorer  than  in  some  years.  The 
seine  operated  by  the  Fish  Commission  was  put  overboard  April  14,  but, 
like  all  other  fisheries,  it  was  rather  unproductive  of  eggs.  The  total 
results  for  the  season  were  only  8,870,000.  The  eggs  from  all  sources 
between  April  17  and  May  22,  are  shown  in  the  statement  below:    . 

Bryan  Point  seine 939,000 

Chapman  seine 958,  000 

Tnlip  Hin  seine 1 683,000 

stony  Point  seine 612,000 

Gin  fishermen 5,778,000 

Total 8,870,000 

Following  the  practice,  inaugurated  more  than  ten  years  ago,  eggs 
collected  were  transferred  to  Central  Station,  Washington,  D.  C,  for 
hatching,  consignments  being  made  in  crates  by  the  Mount  Vernon 
and  Marshall  Hall  Steamboat  Company's  line,  the  April  shipments 
amounting  to  3,023,000,  and  those  of  May  to  5,847,000. 

In  consequence  of  the  poor  success  met  with  by  commercial  fisher- 
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men,  operations  were  greatly  redaced  early  in  May,  thereby  bringing 
the  season  to  an  early  close,  and  there  being  no  prodnctive  work  for  the 
spawn-takers,  two  of  the  best- trained  ones  were  transferred  to  Battery 
Island  Station,  that  collections  there  might  be  increased  if  possible. 
Water  temperatures  daring  the  collecting  season  were  as  follows: 


Period. 


Aprill7-30 ^.. 

May  1-22 


Maximum. 


Degrees. 


66 


Minimum. 


Deffveet. 
48 
52 


Mean. 


Degreet 
50.2 


59 


V 


Central  Station,  Washington,  D.  C.  (S.  G.  Worth,  Supbrintendent). 


Following  the  assignment  of  the  assistant  in  charge  of  the  Division 
of  Fish-Cultore  as  the  representative  of  the  Fish  Commission  at  the 
World's  Columbian  Exposition,  the  superintendent  of  Central  Station, 
in  addition  to  other  duties,  was  temporarily  placed  in  charge  of  the 
office  of  the  Division  of  Fish-Culture.  The  history  of  operations  with 
eggs  handled  is  shown  in  the  statement  which  follows : 


Date 


Jan.  19 

34 

24 

23 

26 

30 

Feb.    2 

« 

Apr.28 

Apr.  21  to  May 


Kind. 


lUinbov  tront. 
do 


....do 

do 

....do 
....do 
....do 

do 

Shad.. 


I  •  •  •  •  Uw    ••••••••! 


Whence  received. 


Wyihevllle  Station 

.....do 

do 

Neosho  Station 

do 

do 

do 

do 

Batterylaland  Station. . . 
Bryan  Tolnt  Station .... 


Iffnmberofegga. 

Con- 
aigned. 

Received 
alive. 

Trans- 
ferred. 

15,000 
10,000 
IS,  000 
15,000 
17,500 
20,000 
29,000 
23,000 
553,000 
8,870,000 

/  15,000 

'     9,697 

15,000 

14,686 

17,500 

10,060 

29,000 

23,000 

430,000 

7, 874, 000 

16,000 

15,000 

17.500 

29,000 

23,000 

430,000 

1,027,000 

0,567,500 

8, 447, 843 

1,550,500 

No.  of 
fry  f ur- 
nlahed 
for  distri- 
bution. 


8,662 

ii'iii 

17,' 927 


5,614,000 
5.653,000 


The  rainbow-trout  eggs  transferred  were  consigned  as  follows: 


Date. 

Consignee. 

Nam- 
ber. 

Jan.  10.  i«W, 

Kmil  Warner,  consul  of  Swit/ierland.  Tfavre.  France* 

15,000 

'     26,  1893 

• . • . •  do  ............................................................... 

15,000 

26,  1893 

R.  T.  Brownioe.  fiah  conunissioDer.  Oakland,  Md 

17,500 

Feb.    2,1893 

6.1883 

Tilovd  W.  Delawder,  fish  commfssiniiAr,  Kaltimorp.  Md rr ^. ... 

29,000 

U.  8.  Fish  Commisaion  Station.  W  vtheville.  Va 

23.000 

The  shad  eggs  from  Bryan  Point  Station,  situated  on  the  Potomac 
Biver,  opposite  Mount  Vernon,  were  conveyed  to  Washington  daUy, 
by  special  messenger,  who  received  them  on  the  Mount  Yernon  steamer 
at  Marshall  Hall  wharf,  where  they  were  delivered  by  the  steam  launch 
engaged  in  collecting.  The  first  consignment,  April  29,  from  Central 
Station,  consisted  of  1,223,000,  by  car  No.  2,  for  hatching  in  the  fish- 
cultural  exhibit  at  Chicago,  the  shipment  being  made  up  in  part  from 
553,000  eggs  taken  at  the  Battery  Island  Statioii«    ^\v&  ^^^\i^  ^^\i.- 
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BigDment  of  234,000,  by  car  No.  3,  May  14,  was  for  South  Carolina 
streams  at  Columbia.  May  1  to  9,  there  were  transferred  1,444,000  fry, 
the  first  of  the  season,  to  the  fish  ponds,  Washington,  D.  C,  the  object 
being,  as  in  former  years,  to  have  them  reared  to  fingerling  size  before 
liberation. 

The  product  of  the  United  States  fish  ponds  located  in  Washington, 
D.  C,  reaches  public  streams  and  applicants  through  Central  Station, 
fish  being  consigned  from  the  ponds  as  required,  stored  in  tanks,  and 
subsequently  counted  and  placed  in  vessels  suitable  for  transportation. 
Many  are  counted  out  in  carload  lots,  sometimes  placed  in  the  tanks  in 
bulk;  at  other  times  in  pails  containing  25  to  150  fish  each.  Numbers 
are  also  sent  by  express  shipment  to  States  nearest  Washington.  To 
obviate  complaints,  indicating  that  fish  were  removed  while  iu  transit, 
a  system  of  sealing  the  pails  was  introduced.  The  method  consisted  in 
passing  a  string  through  the  handle  supports  and  two  small  rings  sol- 
dered on  the  edges  at  points  equally  distant  between  the  handles,  when 
the  free  ends  were  slipped  through  the  openings  in  the  lead  seal.  The 
sealing  was  then  effected  by  means  of  a  hand  press,  in  all  essentials 
the  same  as  those  used  for  sealing  doors  of  railway  cars.  This  method 
was  so  favorably  received  that  the  order  was  made  for  presses  for  each 
of  three  special  cars  and  the  Neosho  and  Wytheville  stations. 

A  summary  of  operations  with  fingerling  and  larger  fish  is  repre- 
sented in  the  statement  below: 


Kind. 


Whence  derived. 


Leather  carp.... 

Blue  carp 

Scale  carp 

Mirror  carp 

Spotted  catfish. 

Tench 

Golden  tench... 

Golden  ide 

Goldfish 

Do 

Black  bass 

Do 

Do 

Rock  bass 

Warmouth  bass . 

Grapple 

Bain  DOW  trout. . 


Total 


United  States  fish  ponds,  Washington.  D.  C. 

do 

do 

do * 

....do 

...do 

do 

...do 

do 

Wytheville  Station 

do 

Qiiincy  Station * 

Unitea  States  fish  ponds,  Washington,  D.  C. 

Wytheville  Station 

Quincy  Station 

do 

Wytheville  Station 


l^omber 
received. 


33,629 

2,122 

38,741 

26 

1,270 

836 

20 

308 

9,424 

3.815 

463 

25 

34,379 

050 

227 

165 

9,784 


135,774 


Nnmber 
shipped. 


>  72,341 

1,235 

336 

20 

_    271 


\ 


11,926 

34,897 

787 
237 
165 

9,m 


131,286 


Among  the  improvements  at  the  station  was  the  introduction  of 
an  American  watchman's  time  detector,  with  12  stations  distributed 
throughout  the  general  offices,  aquaria,  etc. 

The  superintendent  was  instructed,  in  1889,  to  develop  a  scheme 
for  the  production  of  artificial  eggs,  and  more  or  less  study  was  given 
the  subject  from  that  time.  The  question  was  satisfactorily  determined, 
and  in  the  early  part  of  the  fiscal  year  covered  by  this  report  sup- 
plies of  eggs  were  prepared  and  shipped  to  the  World's  Pair,  The 
method  of  producing  them  consists  in  passing  resin  through  heated 
tubes  of  metal,  the  falling  drops  being  received  below  in  water.    It  was 
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found  that  eggs,  representative  of  the  shad  and  whitefish,  could  be 
closely  imitated  in  roandness,  size,  and  transparency.  Those  intended 
to  represent  smaller  eggs,  as  of  the  Spanish  mackerel  and  codfish,  were 
produced  by  pouring  melted  resin  through  sieves  from  an  elevation,  the 
falling  particles  being  caught  in  water.  The  latter  class  had  to  be 
screened  to  separate  the  different  sizes,  those  made  by  means  of  tubes 
being  practically  uniform.  Daring  some  months  attention  was  paid 
abnost  wholly  to  the  selection  of  substances  which  could  be  united  to 
produce  a  composition  of  required  specific  gravity  for  eggs  semi-buoyant 
and  floating.  Meantime  the  point  of  obtaining  eggs  of  perfect  round- 
ness was  solved,  and  while  yet  looking  to  the  regulation  of  the  specific 
gravity  it  was  accidentally  found  that  eggs  of  resin  could  be  made  to 
represent  any  desired  specific  gravity  by  subjecting  them  to  solutions 
of  salt  water  of  relative  densities.  When  this  was  ascertained  it  was 
readily  seen  that  both  kinds  were  possible  from  the  same  material,  the 
brine  for  the  semi-buoyant  ones  requiring  to  be  weaker  and  for  the 
floating  ones  stronger. 

Another  duty  devolving  upon  the  superintendent  was  that  of  assist- 
ing the  Commissioner  in  preparing  for  and  carrying  out  experiments 
for  determining  the  relative  value  of  artificial  salt  water  as  the  basis 
of  maintaining  an  exhibit  of  marine  animals  and  plants  at  the  Colum- 
bian Exposition.  As  it  was  impracticable  to  devise  satisfactory  means 
for  circulating  the  small  quantity  of  water  with  which  he  was  experi- 
menting, it  was  necessary  to  adopt  the  alternative  of  oxygenizing  the 
water  by  means  of  air  circulation.  As  long  ago  as  October,  1888,  while 
the  Ohio  Valley  Exposition  at  Cincinnati  was  occupying  attention, 
instructions  were  received  from  the  Commissioner  to  establish  a  small 
number  of  aquaria  in  the  west  end  of  the  building  and  provide  therefor 
an  air  circulation.  Attempts  were  then  made  to  liberate  air  through 
rubber  tubing  gashed  with  a  knife  or  perforated  with  pin  holes,  but 
without  good  results.  Following  this,  tests  were  made  with  sections 
of  grapevine  and  other  twigs  selected  from  the  mass  of  driftwood  found 
on  the  shores  of  the  Potomac  at  the  shad-egg  station.  Grapevine 
gave  tolerably  fair  results,  but  in  time  it  was  discarded,  and  Mr.  W.  P. 
Seal,  then  in  charge  of  the  aquaria,  adopted  sponge,  a  crude  alternative, 
which,  being  cut  into  small  pieces,  was  thrust  into  holes  punched  into 
half-inch  rubber  tubing. 

All  former  efforts  to  diffuse  volumes  of  air  through  water  in  currents 
sufficiently  minute  to  effect  ideal  aeration  having  failed,  and  the  solu- 
tion of  the  problem  being  dependent  upon  the  application  of  air  circu- 
lation, active  steps  were  taken  to  discover  a  material  of  the  desired 
porosity.  Plugs  were  made  in  cross-section  from  various  kinds  of  wood, 
with  the  hope  of  finding  one  of  suitable  porosity.  Mr.  L.  G.  Harron 
removed  a  dead  branch  from  an  American  linden  tree  on  the  public 
Mall,  and  it  was  just  what  was  desired.  From  that  day  the  question  of 
successful  liberation  of  air  in  waiter,  for  our  purposes,  has  been  solved. 
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Supplies  of  dead  limbs  from  the  linden  tree  are  obtained  from  Massa- 
chasetts  avenue  and  also  on  B  street,  SW.y  after  heavy  storms.  Sub- 
sequent trials  with  sycamore  boughs  were  rather  encouragingly.  The 
newly  acquired  knowledge  led  to  the  adoption  of  air  liberators  in  all  of 
the  aquaria  at  Central  Station,  and  formed  the  basis  of  the  circulating 
process  adopted  a  few  weeks  later  in  the  fourth  special  car  added  to  the 
distribution  service.  It  also  resulted  in  effecting  the  i>ennanent  iDtro- 
duction  of  an  air  compressor,  with  small  iron  piping  as  a  conduit,  in 
Central  Station.  Prior  to  this  the  aquaria  had  been  supplied  with  air 
by  a  crude  method,  described  on  pages  2  and  3,  United  States  Fish 
Commission  Bulletin,  1890. 

Fish  Pokds,  Washington,  D.  C.  (Rudolph  Hesskl,  Scjperintendemt). 

The  product  of  this  station  consists  of  fingerling  fish,  there  being 
annually  stored  and  reared  in  one  or  more  of  the  ponds,  additional  to 
the  regular  work,  an  average  of  2,000,000  young  shad,  which  are  released 
in  the  fall  months  when  they  have  attained  a  length  of  3  to  4  inches. 
One  of  the  difficulties  met  with  here  is  in  keeping  down  the  growth  of 
vegetation  in  the  ponds.  Since  the  flood  of  May,  1889,  its  removal  has 
required  the  expenditure  of  a  large  amount  of  labor  from  May  to  Nov- 
ember. Men  go  overboard  with  mowing  scythes  and  cut  the  plants 
near  the  bottom,  afterwards  gathering  with  small  boats  and  wooden 
rakes  for  transfer  to  the  shore.  The  great  weight  of  this  material  makes 
its  removal  laborious,  even  after  placed  on  the  banks;  wheelbarrows 
are  employed  in  transferring  it  to  portions  of  the  grounds  where  it  can 
be  put  out  of  sightr  In  July  probably  400  cart-loads  were  removed. 
It  is  necessary  each  October  to  thoroughly  remove  the  vegetation  to 
afford  free  passage  of  fish  from  all  parts  of  the  ponds  to  the  receivers, 
otherwise  the  fish  will  not  collect  at  the  points  desired,  but  scatter  over 
the  areas  and  be  lost  under  the  growth. 

The  drawing  off  of  ponds  commenced  November  21,  when  the  sortinf 
and  counting  of  fish  was  begun  and  continued  for  a  period.  The  pond 
containing  black  bass  was  drawn  December  1 ,  and  the  sorting  and 
counting  occupied  almost  a  week.  Almost  as  quickly  as  ponds  were 
freed  from  the  year's  production,  it  became  necessary  to  take  up  their 
cleaning  and  preparation  for  another  year's  work,  banks  having  been 
injured  and  the  trenches  in  the  bottoms  leading  to  the  collectors  bdng 
filled  with  mud. 

Carp, — ^The  new  pond,  5  acres  area,  being  partitioned  off,  leather  carp 
were  produced  on  one  side  and  scale  carp  on  the  other.  Two  small 
ponds,  40  by  60  feet  each,  were  devoted  to  the  blue-leather  and  blue- 
scale  varieties. 

Spotted  catfish. — No  definite  observations  could  be  made  concerning 
the  spawning  habits  of  this  fish,  as  it  was  in  hiding  during  the  spawn- 
ing season.  There  were  8  spawning  fish  in  the  ponds,  producing  1,300 
young. 
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Golden  ide, — ^No  results  were  obtaiued  from  this  species,  in  couse- 
quence  of  cold  weather  in  the  first  half  of  April,  whereby'  the  eggs 
were  destroyed. 

BlucJc  bass. — From  16  black  bass  34,600  young  were  obtained,  600  of 
wliicli  were  6  to  7  inches  long,  the  remainder  2  to  3  inches.  The  larger 
and  smaller  ones  were  raised  in  the  same  pond,  and  it  is  inferred  that 
difference  in  size  was  due  to  cannibalism.  Much  labor  was  required  to 
supply  food,  the  daily  ration  being  about  16  pounds  of  fish  and  every 
other  day  30  pounds,  that  quantity  of  live  fish  being  obtained  during 
the  summer  and  fall  in  the  vicinity  of  Observatory  Hill.  Small  river 
fishes  of  no  table  value  were  secured  by  seines  and  small  boats  operated 
by  regular  employees.  On  September  8,  the  number  of  bass  having 
been  observed  to  be  decreasing,  and  the  small  fish  available  as  food  for 
them  having  been  greatly  reduced,  purchases  were  made  of  offal  fish 
in  the  markets,  10  to  20  pounds  being  obtained  daily. 

Shad. — Shad  fry  amounting  to  1,989,000  received  from  Central  Station 
in  the  preceding  fiscal  year,  May  6  to  10,  were  placed  in  a  rearing-pond 
of  about  6  acres  and  held  for  liberation  in  the  Potomac,  effected  by  the 
lifting  of  gates  December  2.    The  number  released  was  about  600,000. 

The  production  of  other  species  was :  Leather  carp,  35,000 ;  scale  carp, 
40,700;  blue-leather  carp,  1,700;  blue-scale  carp,  2,400;  spotted  catfish, 
1,300;  tench,  356;  golden  ide,  398;  goldfish,  9,600;  black  bass,  34,500. 

In  December  preparations  were  made  for  the  next  season's  spawning 
of  black  bass  by  the  introduction  of  quantities  of  clean  gravel  into 
their  spawning  pond.  Tlic  method  of  handling  black  bass  «.t  this 
station  is  to  place  a  limited  number  of  spawning  fish  in  a  small  pond  a 
few  rods  square  in  which  the  water  is  shallow,  the  bottom  being  covered 
with  clean  gravel,  the  small  pond  being  connected  with  another,  ten  or 
twenty  times  as  large,  by  means  of  wire  screen  of  proper  size  mesh  to 
permit  the  young  to  pass  out.  After  the  young  have  left  the  nest  and 
obtained  access  to  this  larger  and  more  fruitful  feeding-ground  they 
are  safe  from  being  eaten  by  their  parents.  In  January,  the  Potomac 
River  being  filled  with  ice  from  Washington  to  its  upper  source,  it  was 
anticipated  that  a  gorge  would  occur,  resulting  in  the  flooding  of  this 
station,  and  to  avoid  the  loss  of  brood  fish  the  ice  was  removed  from 
14  ponds,  its  amount  being  about  500  cart  loads,  and  the  fish  stored  in 
the  brick  vats  and  covered  with  netting.  No  freshet  occurred;  but  so 
much  damage  from  frost  was  sustained  by  water-pipes  and  valves,  the 
cross-partitions  in  ponds,  the  banks  of  ponds,  etc.,  that  a  great  x)ortion 
of  the  next  four  weeks  was  occupied  in  repairs. 

During  the  later  months  of  the  year  spawning  by  the  pond  fishes 
was  accomplished,  the  results,  however,  only  to  be  definitely  determined 
in  the  fall  months  of  the  succeeding  fiscal  year.  In  furtherance  of  the 
practice  adopted  a  few  seasons  ago,  the  first  shad  hatched  at  Central 
Station  were  delivered  here  for  rearing  in  i>onds,  the  number  received 
this  year.  May  1  to  9,  being  1,444,000. 
F.  E.  93 7 


98  REPORT   OF    COMMISSIONER   OF   PISH   AND    FISHERIES. 

Wythevillb  Station,  Virginia  (George  A.  Seagle,  Superuttendent). 

This  station  is  the  property  of  the  State  of  Virginia,  but  is  operated 
by  the  United  States  Fish  Commission.  During  the  year  improvements 
were  made,  chiefly  in  the  nature  of  repairs,  funds  applied  thereto  being 
famished  by  Dr.  J.  T.  Wilkins,  commissioner  of  Virginia,  and  labor  by 
regular  employees.  The  repairs  were  applied  mainly  to  the  rearing* 
I)onds,  broken  embankments  being  overhauled  and  new  piling  introduced 
where  necessary,  and  bottoms  tamped  with  clay  or  (cemented.  Eight 
ponds  were  thus  repaired.  Water  connection  was  established  between 
the  spdng  and  the  nursery  building,  the  piping  being  extended  to  tLe 
railroad  siding,  where  Fish  Commission  cars  receive  the  product  of  the 
station  for  distribution. 

The  fish  brought  over  from  the  preceding  year  in  process  of  rearing 
consisted  of  rainbow  trout  in  troughs;  black  bass,  rock  bass,  carp,  and 
goldfish  in  ponds,  where  they  had  been  hatched  by  natural  methods. 
In  September  the  rainbow  trout  were  culled,  the  various  sizes  being 
placed  in  separate  apartments.  These  were  counted  in  October  in 
advance  of  distribution.  In  September  nearly  12,000  were  suffocated  in 
the  nursery  building  by  accident,  the  supply  gate  having  been  tempo- 
rarily shut  off  and  forgotten.  The  distribution  of  this  species  was  taken 
up  November  16,  and  continued  until  February  14.  Applicants  in  Vir- 
ginia, North  Carolina,  Tennessee,  Kentucky,  Georgia,  Pennsylvania,  and 
Maryland  were  supplied.  The  number  delivered  to  cars  was  79,547.  On 
account  of  depreciation  in  the  quality  of  brood  stock,  4,000  were  retained 
to  be  reared  for  spawn-taking  purposes. 

Black  bass  distribution  occurred  between  November  16  and  March 
10, 1,433  being  Airnished  to  applicants  in  Virginia,  North  Carolina,  and 
Alabama.  Of  this  species,  400  were  received  from  car  No.  3 ;  but,  being 
attacked  by  fiingus,  only  135  were  available  for  distribution.  A  few 
were  retained  in  order  to  increase  brood  stock. 

The  distribution  of  other  species  was  effected  on  lists  furnished  from 
Washington,  consignments  being  chiefly  to  adjoining  States  already 
referred  to,  transportation  being  made  in  tin  pails.  The  movement  of 
these  fish  took  place  between  November  15  and  March  10,  the  principal 
deliveries  of  all  kinds  taking  place  before  the  end  of  December. 

The  number  furnished  for  distribution  was  larger  than  ever  before, 
being  as  follows:  Rainbow  trout,  79,547;  black  bass,  1,433 j  rock  bass, 
13,650;  carp,  5,168;  goldfish,  5,990. 

Contributions  were  made  for  the  World's  Fair  exhibit,  consisting  of 
alcoholic  specimens  of  eggs  and  embryos  of  the  various  sx)ecies,  and 
also  specimens  of  destructive  insects  and  larvae. 

Rainbow  trout, — In  the  absence  of  new  brood  fish  to  make  up 
deficiencies  in  old  stock,  the  egg  collections  were  somewhat  inferior, 
and  losses  were  heavy  on  account  of  the  large  percentage  of  hard  or 
glassy  eggs.  The  presence  of  eggs  of  this  character  having  been 
previously  observed,  efforts  were  made  this  season  to  determine  the 
cause^  and  accordingly  Dr.  H.  E.  Gurley,  of  the  Division  of  Scientific 
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Inquiry,  was  sent  to  this  station  in  December.  Examinations  with 
the  microscope  led  him  to  express  the  opinion,  in  a  preliminary  rei)ort, 
dated  January  17,  1892,  that  eggs  of  this  character  are  the  production 
of  individuals,  not  existing  among  all  and  hence  not  epidemic;  that 
the  disorder  was  nonparasitic,  but  resulted  from  inflamed  ovaries. 

The  trout  began  spawning  November  18,  continuing  for  117  days; 
18,000  were  taken  in  November,  145,000  in  December,  137,000  in  Janu- 
ary, and  70,000  in  February.  Eggs  were  taken  from  310  fish,  the  aver- 
age being  1,22 1  per  fish,  and  the  total  378,600.  In  addition,  81,500  eggs 
were  received  from  Neosho  Station,  where  the  production  was  greatly 
in  excess  of  the  rearing  capacity. 

Eggs  were  transferred  as  follows : 


Date. 

CoDslgnee. 

Number. 

Jan  13. 1893 John  W.  Titcomb.  fish  commisBioner.  Roxburv,  Vt 

20,000 
10,000 
10,000 
15,000 
10,000 
10,000 
15,000 
25,000 
20,000 

14. 1893         John  H.  Gordon.  South  Bend.  Wvo 

14. 1893 •'!   RiivftTftt-Wftttftl.  FflOAmn.  Franca 

17,1893 

18,1893 

20,1893 

OMntm.!  StJktinn.  WaAhinflrlinn.  T>.  f5 

G.  W.  Tbayer,  Provo  City,  Utah 

J .  6.  Bluhm,  Rio  Nejrro,  United  States  of  Colombia 

23.1893 

Central  Station.  Wasninirten.  D.  C 

2H,  1893. . . , 

John  W.  Titcomh.  flnh  commiaaionAr.  Hntland.  Vt . . 

Feb.  7.1893 S.  8.  Watkina.  nunerintandent.  St.  Pftul.  Minn 

-■-■        I-*-               -      I-                »        -       ■ -■ 

Total > 

135,000 

The  consignment  to  Utah  was  unsuccessful,  owing  to  use  of  sphagnum 
moss  which  had  not  been  sufficiently  soaked  in  water,  the  expansion 
taking  place  in  the  egg  crate  and  increasing  bulk  to  an  extent  to  crush 
the  eggs.  This  was  by  oversight,  it  being  the  custom  to  give  the  moss 
a  water  bath  for  two  or  three  days  in  advance  of  the  shipment. 

Although  rainbow-trout  eggs  are  handled  in  February  and  March,  it 
is  not  practicable  to  make  up  shipments  after  January,  as  it  is  difficult 
to  bring  together  enough  of  the  same  age. 

Eggs  lost  at  the  station  were  142,000,  the  fry  hatched  being  183,000. 
From  those  hatched  95,000  fry  appeared  in  February.  The  fry  com- 
menced taking  food  in  March,  and  in  May  all  were  sorted  and  counted. 

Black'Spotted  trout. — The  brood  fish  on  hand,  31  months  old,  spawned 
in  March,  the  first  eggs  being  taken  early  in  the  month.  These  eggs 
were  not  sufficiently  fertilized  and  were  without  effect.  The  females 
were  four  to  six  weeks  later  than  the  males  in  maturing.  An  attempt 
was  made  to  increase  the  brood  stock,  and  in  July,  1892,  fish  of  that 
year  were  forwarded  from  Leadville  Station,  Colorado.  The  number 
sent  was  15,000,  but  only  about  1,500  reached  their  destination  alive,  on 
account  of  sickness  of  the  messenger  in  charge.  Food  supplied  the 
young  fish  consisted  of  beef  livers,  from  cold  storage  at  Boanoke,  Va., 
and  from  Washington,  D.  C.  The  older  fish  are  fed  on  mush  composed 
of  common  flour  or  shorts  and  liver,  the  proportion  of  the  latter  being 
about  one- fourth  of  the  whole. 

Other  species. — Black  bass  and  other  pond  species  were  transferred 
in  April  to  summer  ponds,  spawning-beds  being  cowsttweXj^ii  lot  Wjl'kws.. 
The  results  were  apparently  satisfactory  in  aU  ca^^^^  NX*  woX*  \i<2SNXi% 
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known,  however,  at  the  end  of  the  year  whether  the  black  bass  had 
produced  numerously  or  not,  the  young  at  that  time  being  still  in  the 
spawning-beds,  ^he  rock  bass  and  goldfish  spawned  in  May,  many  of 
both  species  hatching  during  that  month.  The  numbers  of  fish  of  all 
kinds  on  hand,  counted  or  estimated,  at  the  end  of  fiscal  year,  June  30, 
1893,  are  represented  in  the  table  which  follows : 


Kiud. 


Rainbow  trout 

Black-epotted  troat. 

Black  bass 

Rook  baas 

Carp 

Goldfish 


Tear  hatched. 


1893. 


112,000 


20,000 
8,000 
8,000 


1892. 


4,000 

300 

50 


1891. 


200 
10 


1690  fyr 
earlier. 


2,000 


200 

50 

100 


Put-in  Bay  Station,  Ohio  (J.  J.  Stranahan,  Supkrintendknt). 

Production  was  greatly  curtailed  by  hard  weather,  there  occurring 
in  the  eleven  days  after  October  28  three  gales  of  unusual  severity, 
many  of  the  fishermen's  nets  being  injured  so  badly  that  they  were 
pulled  out  for  the  season.  There  were  also  severe  gales  in  the  spring 
months,  interfering  with  the  collection  of  pike-oerch  eggs.  All  eggs 
taken,  however,  proved  to  be  of  fair  quality. 

Wliitefish, — ^The  collection  of  whitefish  eggs  was  not  commenced, 
owing  to  storms,  until  I^ovember  11,  the  season  terminating  November 
23,  with  an  aggregate  of  60,080,000,  derived  from  sources  below : 

North  Bass  Island,  Lake  Erie 22,690,000 

Middle  Bass  Island,  Lake  Erie.... 5,600,000 

South  Bass  Island,  Lake  Erie 14, 310, 000 

EeUey  Island,  Lake  Erie 5, 590, 000 

Catawha  Island,  Lake  Erie 1,400,000 

Toledo,  LAkeErie 280,000 

Unrecorded 210, 000 

As  many  as  two-fifths  were  from  gill  nets,  and  all  were  obtained 
through  spawn-takers  attached  to  the  station,  and  paid  for  at  the  rate 
of  40  cents  per  liquid  quart.  Only  eggs  of  good  quality,  were  pur- 
chased, determinations  being  made  by  microscope  immediately  after 
segmentation. 

On  February  13  a  shipment  of  5,000,000  eggs  was  made  to  the  New 
York  Fish  Commission,  addressed  to  the  hatchery  at  Clayton,  M.  B. 
Hill,  superintendent.  These,  by  error,  were  shipped  by  freight,  and 
were  on  the  road  twenty  days,  and  on  arrival  were  found  to  be  frozen. 
They  were  successfully  thawed  out,  however,  and  Mr.  Hill,  in  a  letter 
dated  April  10,  gave  the  gratifying  information  that  all  were  hatched 
and  liberated  with  a  loss  of  but  10  per  cent.  On  February  27  a  ship- 
ment of  5,000,000  eggs  was  sent  to  Duluth  Station.  Eggs  retained 
produced  22,570,000  fry,  which  were  liberated  on  reefs  off  the  islands 
in  the  vicinity  of  Put- in  Bay  Station.  In  development  it  was  discovered 
that  those  eggs  which  occupied  the  upper  tier  were  of  poorest  quality. 
The  reason  for  this  was  not  definitely  ascertained,  but  was  supposed 
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to  be  due  to  the  fact  that  the  water  to  the  upper  tier  was  delivered 
through  closed  pipes,  while  that  used  in  the  lower  tiers  was  from  open 
troughs  in  which  the  water  had  been  partially  aerated. 

With,  regard  to  measuring  whitefish  and  other  eggs,  the  following  is 
from  a  letter  from  Superintendent  Stranahau  : 

Oar  plan  for  oompating  the  number  of  fish  eggs  is  to  carefnUy  meaaure  ont  a  flnid 
quart  in  water,  draining  until  fairly  dry,  or  to  an  extent  that  they  will  no  longer 
drip.  The  eggs  are  then  divided  into  two  pans,  which  are  part  of  the  weighing 
scales,  until  they  balance.  One  panful  is  then  divided  on  the  scales  in  the  same 
manner  until  finally  one-eighth  of  a  quart  is  obtained,  these  being  counted.  The 
scales,  prepared  at  the  station,  under  my  supervision,  are  so  sensitive  that  the  weight 
of  one  herrinfi:  egg  is  Indicated.  Duplicate  counts  of  one-eighth  quart  show  varia- 
tions of  five  to  twelve  eggs.  To  compv.te  the  number  of  eggs  in  the  hatchery  we 
take  ten  jars,  introducing  a  quart  of  water  into  each,  marking  the  level  on  the  gauge, 
and  taking  the  mean  of  the  ten  marks  for  the  1-quart  mark.  The  second  quart  is 
then  added  to  each  jar,  and  so  on  until  5  quarts  have  been  introduced.  Lines  are 
established  on  the  gauge  stick  between  quart  marks  to  indicate  pints  and  half  pints. 
Cisco  or  lake-herring  eggs  are  found  to  number  78,848  per  quart,  whitefish  40,000, 
and  pike-perch  171,000. 

The  gauge  employed  is  of  wood,  in  the  shape  of  a  carpenter's  square, 
the  short  arm  resting  across  the  top  of  jar,  the  longer  one  following  the 
outside  to  the  base. 

Cisco  or  lake  herring. — ^Active  interest  being  exhibited  by  commercial 
fishermen  in  behalf  of  the  propagation  of  this  species,  the  collecting  and 
hatching  of  their  eggs  was  this  year  taken  up,  Messrs.  Stone  &  Gilbert, 
Daniel  Yroomau,  and  Frank  Miller  granting  the  eggs  free  of  cost  and 
affording  facilities  to  spawn-takers.  The  collecting-grounds  were  on  the 
shoals  around  Putin  Bay,  operations  being  confined  to  November, 
SkggregSkte  collections  for  the  month  being  11,766,000.  The  fry  resulting 
amounted  to  6,500,000,  and  these,  escaping  simultaneously  with,  the 
whitefish,  were  drawn  into  the  same  collectors  and  distributed  together, 
shipping  cans  containing  both  species. 

The  opinion  prevailing  among  local  fishermen  that  a  hybrid  between 
the  whitefish  and  cisco  existed  in  those  waters,  an  attempt  was  made 
to  produce  such  a  fish,  the  eggs  used  being  those  of  the  cisco.  The 
number  successfully  fertilized  was  688,000,  of  which  200,000  were 
shipped  to  Smethers  &  Thompson,  Warren,  Ind.,  for  experimental  pur- 
poses. The  hatching  was  successful  and  the  fry  were  liberated  in  one 
of  their  private  ponds.  A  letter  received  June  9  represented  that  thou- 
sands of  these  fish,  2  inches  long,  were  in  sight  around  the  inlet.  The 
water  in  the  pond  was  from  an  artesian  well.  Eggs  retained  at  the 
station  produced  200,000  healthy  fry,  which  were  liberated  in  Lake  Erie 
at  points  in  the  vicinity  of  the  station. 

Lake  trout — When  it  was  too  late  in  the  season  a  spawn-taker  was 
dispatched  to  Dunkirk,  N,  Y.,  egg  collections  of  lake  trout  numbering 
400,000  being  secured.  A  loss  of  more  than  100,000  was  sustained 
almost  immediately,  while  the  eggs  were  held  in  cans  of  running  water. 
Those  reaching  the  station  amounted  to  225,000,  of  which  25  per  cent 
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died  inside  of  ten  days,  and  only  81,600  fry  were  produced,  which  were 
liberated  on  May  10  in  Lake  Erie.  Lake  trout  have  been  bat  rarely 
observed  in  the  vicinity  of  the  station  during  the  past  twenty  years, 
none  having  been  seen  in  five  or  six  years  by  persons  familiar  with  the 
locality.  On  November  7,  however,  Mr.  E.  J.  Dodge  took  from  one  of 
his  trap  nets  a  specimen  weighing  nearly  a  pound,  and  on  November  19 
he  captured  another,  both  being  forwarded  to  the  general  office  for 
identification.  It  is  believed  that  the  fish  were  of  the  190,000  liberated 
from  this  station  in  the  spring  of  1890. 

Rainbow  trout — On  February  14  and  18  consignments  of  rainbow- 
trout  eggs,  aggregating  75,000,  were  received  from  Neosho  Station, 
Missouri.  They  were  in  excellent  condition  on  arrival,  but  underwent 
considerable  loss  both  in  the  egg  stage  and  as  fry,  the  young  available 
for  distribution  numbering  65,000.  The  fry,  on  arriving  at  the  feeding 
stage,  were  liberated  in  the  vicinity,  in  Lake  Erie.  Owing  to  lack  of 
vitality  it  is  feared  that  only  a  portion  survived. 

Pike  perch. — Collections  of  pike-perch  eggs  aggregated  30,750,000,  of 
which  25,564,500  were  obtained  from  the  shoals  of  Put-in  Bay  and  the 
remainder  from  East  Sister  Island,  Lake  Erie,  the  season  terminating 
April  19.  The  fry  resulting  numbered  20,200,000,  of  which  16,000,000 
were  delivered  by  the  steam  launch  Shearwater  at  Sandusky,  car  No.  1 
receiving  10,500,000,  and  car  No.  2,  6,100,000.  The  remaining  3,600,000 
were  put  in  Lake  Erie.  The  cost  of  pike- perch  eggs,  all  items  included, 
is  found  to  be  about  $1  per  million. 

The  distribution,  exclusive  of  whitefish  eggs,  was  as  follows :  Rainbow 
trout,  65,000;  lake  trout,  81,500 ;  cisco,  6,505,000;  whitefish,  22,570,000; 
pike  perch,  20,200,000. 

Important  aid  was  rendered  in  World's  Fair  collections,  the  work 
being  taken  up  March  29,  terminating  June  3.  During  that  x>eriod  four 
car  loads  containing  1,000  specimens,  representing  over  forty  species, 
were  delivered  for  transportation  to  Chicago.  Among  these  were  44 
adult  brook  trout  from  the  Oastalia  Trout  Olub,  presented  by  Hon.  John 
C  Zollinger,  president  of  the  club,  and  delivered  to  our  cars  at  San- 
dusky. Mr.  Zollinger  also  presented  2,000  trout  eggs  from  the  hatchery 
of  the  club,  but  these,  owing  to  defective  packing,  perished  en  route. 

An  interesting  development  emanating  from  this  station  in  connec- 
tion with  the  World's  Fair  was  the  preserving  of  discarded  fish  eggs  in 
brine  for  use  in  Chicago  as  representatives  of  good  eggs  in  process  of 
hatching.  In  1890  Mr.  Stranahan  conceived  the  idea  of  illustrating 
hatching  methods  during  summer,  when  active  operations  were  sus- 
pended. Having  succeeded  fairly  with  his  first  trial,  he  concluded  that 
something  of  the  same  character  might  be  done  at  Chicago,  and  after 
experimenting  he  found  that  eggs  could  be  successfully  preserved  in  a 
brine  sufficiently  weak  to  permit  their  sinking  slowly.  The  result  of 
his  observation  and  experiment  proved  highly  gratifying  in  the  fish* 
culture  exhibit. 
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NORTHVILLE   STATION,  MICHIGAN  (FkaNK   N.  ClaRK,  SUPERINTENDENT). 

The  operations  coiisist^xl  largely  in  handling  eggs  derived  from  bruod 
fish  held  in  x)onds.  The  Alpena  Station,  however,  being  operated  under 
the  same  superiiitendency,  a  certain  amount  of  the  work  consisted  in 
handling  eggs  of  lake  trout  and  whitefish.  Improvements  consisted 
chiefly  in  procuring  an  additional  water  supply  from  a  creek  and  the 
construction  of  a  new  series  of  forty  rearing-ponds,  ten  of  the  latter 
being  completed  before  the  year  closed.  There  was  a  slight  increase  in 
the  take  of  eggs  and  their  quality  was  excellent.  Attempted  transfers 
of  trout  eggs  to  the  Government  of  Japan  were  unsuccessful. 

At  the  beginning  of  the  year  young  fish  on  hand,  in  process  of  rearing, 
consisted  of  the  following:  Lake  trout,  76,000;  brook  trout,  69,000; 
Loch  Leven  trout,  70,000;  Von  Behr  trout,  64,000;  total,  268,000. 

The  fish  remaining  on  hand  October  24,  by  actual  count,  were  as  fol- 
lows: Lake  trout,  38,644;  brook  trout,  34,986;  Von  Behr  trout,  14,266; 
Loch  Leven  trout,  9,926;  total,  97,821. 

In  consequence  of  intensely  cold  weather,  subsequent  losses  reduced 
the  numbers,  those  distributed  being  23,600  lake  trout,  19,900  brook 
trout,  3,400  Loch  Leven  trout,  and  150  Von  Behr  trout.  Some  were 
retained  for  brood  stock.  In  November  a  portion  of  the  yearling  fish 
were  transferred  from  rearing-troughs  to  the  new  rearing-ponds.  The 
cold  weather  in  January  so  injured  these  ponds  that  it  was  necessary  to 
make  repairs  after  the  disappearance  of  ice.  The  distribution  occurred 
between  January  24  and  March  20. 

Contributions  to  the  World's  Fair  exhibit,  Chicago,  occupied  quite  a 
I)ortionof  the  time  of  the  superintendent,  live  specimens  of  the  various 
trout  mentioned,  and  of  the  black-spotted  and  rainbow  varieties,  of  all 
sizes  and  ages  from  fry  to  four  years  old,  being  furnished.  In  addition, 
64  glass  jars  of  eggs  and  young  of  the  various  species,  from  earliest 
stages  to  12  months'  age,  were  furnished.  Pike-perch  eggs  were  also 
collected  and  forwarded. 

In  September,  in  advance  of  the  egg-collecting  period,  hatching- 
troughs,  trays,  and  other  equipment  were  overhauled  and  asphalted, 
150  new  trays  being  provided. 

Lake  trout — Between  November  11  and  26  there  were  received  from 
the  Alpena  Station,  in  four  consignments,  2,051,000  eggs  of  lake  trout. 
Their  condition  was  only  fair.  Of  these  eggs,  955,000  were  forwarded 
by  express  shipment,  as  follows : 


Date. 

Consignee. 

Number. 

Jan.  21. 1893 

M.  E.  O'Brien.  suDerintcndent,  South  Bond,  Nebr 

100,000 
100  000 

21  1898 1 

M.  A.  Green,  siinerinteudent.  Caledonia.  N.  Y 

23.1803 

T.  J.  Grifffrs,  fisn  commissioner.  Spirit  Lake.  Iowa 

100,000 
100.000 

23  1893 

S.  8.  Watkina,  superintendent,  St.  Paul,  Minn 

24.1893 

C.  C.  Warren,  fl*b  commissioner,  Kozbnrv.  Vt 

100,000 

25  1893 

O.  H.  Daniels.  Lac/onla.  N.  H 

100.000 

25  1893      

Green  Lake  Station.  Hancock  Conntv.  Me  

50.000 

Feb.   2  1893 

R.  E.  Follett,  superintendent.  Lime  Rock.  Conn 

105,000 

3  1803 

C.  C.  Warren,  flah  commissioner.  Roxburv.  Vt 

200,000 

\ 
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Tbere  were  retained  at  the  station,  for  rearing,  250,000;  these  were 
highly  successfiil  in  hatching,  producing  an  equal  number  of  fish,  which 
were  liberated  in  the  inland  lakes  of  Michigan  and  Indiana  May  3  to  13. 

Brook  trout — Through  the  courtesy  of  the  officers  of  the  Flint  and 
Pere  Marquette  Fishing  Club,  arrangements  were  effected  for  obtaining 
adult  brook  trout  from  Kenne  Creek,  a  stream  controlled  by  them.  The 
fish  were  readily  secured  in  October  by  two  employees  of  the  ISTorth- 
ville  Station  and  Mr.  George  Brown,  associated  with  the  club.  In  foiur 
days  415  were  secured  with  hook  and  line  and  transferred  to  the  station 
without  loss.  Kenne  Creek  was  first  stocked  in  1880,  and  in  the  first 
season  of  fishing,  1892,  more  than  5,000  fish  were  captured,  none  measur- 
ing less  than  6  inches. 

From  original  brood  fish  in  ponds,  244,500  eggs  were  obtained  from 
285  fish  between  October  26  and  January  12,  and  from  the  new  stock  of 
trout,  practically  between  the  same  dates,  41,600  eggs  were  taken  from 
144  fish.  There  were  retained  for  hatching  120,000,  and  transferred  as 
exchanges,  donations,  or  toother  stations,  90,000,  as  represented  below: 


Date. 

Consignee. 

Namber. 

Dec.  26, 1802 

Flint  and  Pere  Marauette  Clab.  Wineleton.  Mich 

25.000 

Jan.  17,1893 

Trontdale  Fish  Farm  ComDany.  Mammoth  Sorinff.  Ark 

5,000 

26,1803 

8.  S.  Watklns.  snDerintendent.  St.  Pani.  Minn 

20  000 

Feb.   1,1883 

C  C.  Warren,  flan  commimioner.  fioxbury.  Vt 

20,000 

6,1893 

U.  S.  Fish  Commission  Station.  Claokamas,  Oreir 

20.000 

Loch  Leven  trout — Among  brood  stock  there  was  a  reduction  to  the 
extent  of  about  400,  chiefly  on  account  of  deaths,  but  partly  from  the 
transfer  of  the  parent  fish  to  the  World's  Fair  and  to  the  aquarium  at 
Washington,  D.  C.  Between  October  26  and  January  16,  444,500  eggs 
were  obtained  from  764  spawning  fish.  There  were  retained  for  hatch- 
ing 118,000,  consignments  to  other  hatcheries  being  as  follows: 


Date. 


Dec.  26, 1892. 
Jan.  14, 1893. 

16, 1893. 

19,181)3. 

19,1893. 

25,1898. 
Feb.   1,1893, 

10, 1883. 


Consignee. 


Knmber. 


Flint  and  Pere  Marquette  Clab,  Win^rleton,  Hich. 
S.  Chinda.  Japanese  consul,  San  Franciseo,  Cal ; . . . 

S.  S.  Watkins,  snperintendent,  St.  Paul,  Minn 

£.  B.  H<Mlge,  fish  oommissioner,  Plymouth,  N.  H. . . 
W.  P.  Grecnough,  La  Ch6vrotl6ie,  Quebec,  Canada 
U.  S.  Fish  Commission  Station,  Green  Lake,  Me^.. 

Samuel  Farbush,  Hartland,  Me 

U.  S.  Fish  Commission  Station,  LoadviUe,  Colo. . . . 

Total 


25.000 
10,000 
20,000 
15,000 
10.000 
30,0^ 
20.000 
75.000 


205,000 


Von  Behr  trout. — There  having  been  no  addition  to  the  stock  of  brood 
fish,  a  decline  in  eggs  was  perceptible.  The  spawning  commenced  Octo- 
ber 26,  when  6,750  eggs  were  obtained,  and  terminated  January  7,  the 
number  taken  on  the  last  date  being  1,750 j  the  total  product  of  590 
fishes  was  375,800.  The  number  retained  Tor  hatching  was  112,000,  and 
the  transfers,  aggregating  225,000,  were  consigned  as  Ibllows: 
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Date. 

Consignde. 

Number. 

Jan.  14.1893 

R-  Chindik  JavBiiCNM  oonnul.  Sfui  li*ran<^iHCA.  Cnl t 

10,000 
20,000 

16,1893 

8.  S.  Watkina.  auDerintendent.  St.  Paul.  Minn 

17.1893 

Otto Oramm. State troaanrw.  Larami**.  Wyo -r,.  

15,000 
25.000 

19,1893...  

19.1893 

"K.  B.  Hodfff^.  flah nommiaaionnr.  Plvnionth.  If.  R.... 

W.  P.  Grf»nonffh.  1a  Ch^vrotiArp.  Oiwboo.  Canada 

10.000 

20,1893 

TT-  S.  t^^h  C.omm\fu^\em  Statinn,  Gn^iAn  T^aIca,  Ma 

50,000 

24.1893 

M .  B.  O'BHftD.  anDerint^^ndant.  Switb  Bond.  Ndbr 

20,000 

Feb.   1.1893 

C.  C.  Warren,  flan  oommiaaioner.  Roxbory.  Vt 

20.000 

2,1893 

B.,  T,  Brownincr.  fiah  comiuiaai'^nvr.  Baltimore.  Md .  - .  r  r . 

35,000 

2,1888 

K.  B.  Follett.  auDerintendant.  Lime  Rock.  Conn 

20,000 

Bl(ick-9potted  trout, — In  addition  to  the  940  already  on  hand,  from  the 
hatching  of  1891,  there  were  received  in  February,  from  Leadville  Sta- 
tion, 2,287  fish  of  the  hatching  of  1892.  The  shipment  consisted  of  5,000, 
but  owing  to  delays  en  route  the  greater  part  was  lost. 

Whitefish. — There  were  received  from  the  Alpena  Station,  and  for- 
warded February  20,  by  express,  to  the  Fish  Commission  establishment 
at  Duluth,  Minn.,  6,000,000  eggs  of  this  species. 

Fikeperch, — For  the  purpose  of  illustrating  fish-cultural  methods  in 
the  exhibit  of  the  Fish  Commission  in  the  Government  BuMing  at  the 
World's  Fair,  Chicago,  collections  of  eggs  of  this  species,  to  the  number 
of  16,550,000,  were  made  on  Saginaw  Bay  and  Detroit  River  in  April, 
Mr.  Herschel  Whitaker,  commissioner  of  Michigan,  cooperating  in  their 
obtainment.  In  addition,  154,000  eggs  of  the  common  sucker  were 
secured  and  forwarded. 

During  March  preparations  were  made  for  the  care  of  the  young  fish 
derived  from  eggs  held  at  the  station,  when  the  rearing- troughs  were 
thoroughly  cleaned  and  asphalted.  The  first  were  placed  in  rearing- 
troughs  March  1.  The  mortality  in  May  and  June  was  somewhat 
unusual,  and  was  charged  to  an  insufficient  supply  of  water  and  limited 
tank  and  pond  areas.  The  number  remaining  on  hand  at  the  end  of  the 
fiscal  year,  June  30, 1893,  together  with  other  fish  in  ponds,  is  given  in 
the  table  which  follows: 


Kind. 


Hatched  in  the  year- 


Lake  trout 

Brook  trout 

Loch  Leven  trout. . . 

Von  Behr  trout 

BUck-apotted  trout. 


Total 


75,000 
60,000 
58,000 
44,000 


337,000 


1892. 

1891. 

4,000 

3,000 

2,300 
1,500 

940 

7,800 

3,940 

1890  or 

pro- 
Tionsly. 


575 

1,700 

900 


3,175 


Alpena  Station,  Michigan  (Frank  N.  Clark,  Superintendent). 

Operations  consists  in  collecting  eggs  of  whitefish  and  lake  trout, 
the  former  being  hatched  at  this  station  to  a  large  extent  and  the  latter 
transferred  to  the  iJorthville  Station.  Mr.  S.  P.  Wires,  as  foreman, 
executed  the  fieldwork.  In  April,  1893,  his  services  being  required  at 
the  Duluth  Station,  he  was  relieved,  E.  A.  Tulian  8\i(xe«id\w^\i\\si»   Ax^ 
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September  field  preparations  were  made  for  anticipated  collections  of 
eggs  from  the  commercial  fishing- grounds  on  Lakes  Huron  and  Michi- 
gan. These  preparations  were  continued  until  late  in  October^  in  the 
meantime  repairs  being  made  to  hatching-troughs,  tanks,  egg-trays, 
and  spawn-taking  outfit.  In  November  a  night  watchman,  second 
assistant,  and  others  to  comprise  the  spawn-taking  force,  were  tempo- 
rarily employed.  Severe  storms  prevented  the  collection  of  the  usual 
number  of  eggs. 

Whitefish, — The  first  eggs  were  received  November  8,  consisting  of 
256,000,  the  total  by  November  30  amounting  to  25,040,000.  The 
losses  while  hatching  were:  November,  320,000;  December,  1,180,000; 
January,  660,000;  February,  240,000;  March,  none. 

On  the  22d  of  February  6,000,000  eggs  were  transferred  by  express 
freight  to  Northville  Station  for  reshipment  to  the  Duluth  establish- 
ment. The  eggs  retained,  16,640,000,  commenced  to  hatch  April  17, 
continuing  slowly  until  April  20,  when,  the  water  turning  cold,  very 
few  additional  ones  hatched  until  the  23d,  there  being  about  7,000,000 
out  by  the  end  of  the  month.  The  last  to  leave  the  eggs  came  oat 
May  8.  The  fry  proved  to  be  of  excellent  quality,  and  between  April 
27  and  May  23  there  were  liberated  16,640,000. 

Lake  trout, — Eggs  of  this  species  were  collected  during  November  to 
the  amount  of  2,350,000,  all  being  transferred  to  the  Northville  Station 
prior  to  November  30,  in  express  freight  consignments,  as  follows: 
323,000  on  November  11 ;  678,000  on  November  17 ;  870,000 on  November 
22 ;  1 80,000  on  November  26 ;  total,  2,051,000.  The  shortage  represents 
the  loss.  The  majority  were  taken  near  Thompson,  Lake  Michigan, 
but  250,000  obtained  from  Lake  Huron  by  means  of  tugs  operating 
from  Alpena  were  best  in  quality. 

The  water  temperature  November  1  was  42^  F.,  and  on  November  30 
it  had  fallen  to  33^.  From  this  date  until  April  13  it  ranged  from  32.5^ 
to  330.  On  April  19  it  was  41o,  on  the  22d  38^,  advancing  after  that 
date  gradually  to  41^  on  the  27th.  From  this  date  a  gradual  rise  was 
experienced  until  May  27,  when  it  was  56o.  By  the  first  of  June  the 
equipment  was  stored  to  await  operations  of  the  next  fall. 

Duluth    Station,  Minnesota  (R.  O.  Sweeny,  Sr.,  and  S.  P.   Wires, 

SUPKUINTENDBNTS). 

K.  O.  Sweeny,  sr.,  resigned  the  superintendency  April  16,  1893,  and 
S.  P.  Wires,  foreman  of  Alpena  Station,  was  appointed  acting  super, 
intendent.    On  June  10  Mr.  Wires  was  made  superintendent. 

In  July  the  high  temperature  and  generally  unfavorable  condition  of 
the  gravity  water  supply  from  Lester  River  rendered  it  impracticable 
to  hold  the  young  lake  trout  brought  over  from  the  preceding  year, 
numbering  843,000.  The  surface  of  the  water  on  the  streams  and  lake 
was  covered  with  a  yellow  powder,  which  on  the  lake  was  seen  in 
areas  100  yards  wide,  2  miles  long,  and  2  inches  thick,  consisting  of  the 
pollen  of  the  flowerless  plants  of  the  family  Lycopodiacecc,    On  July  12 
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losses  occurred  aiuountiug  to  139,000,  and  as  a  result  distribution  was 
commenced,  340,000  being  liberated  in  that  month.  The  mortality 
continued,  and  during  August  100,000  additional  fish  were  liberated, 
completing  the  distribution. 

Lake  trout — On  October  1  preparations  were  commenced  looking  to 
the  collection  of  lake-trout  eggs  at  Isle  Royale.  This  island,  in  the 
northwestern  portion  of  Lake  Superior,  is  an  uninhabited  wilderness 
of  jagged  rocks  and  tangled  thickets,  containing  neither  trails,  paths, 
nor  roads,  and  visited  by  one  steamer  only,  whose  service  is  irregular. 
At  Grand  Portage  a  few  eggs  were  obtained  from  fish  caught  in  pound 
nets,  all  others  being  from  gill-net  captures.  The  weather  was  exceed- 
ingly stormy,  and  the  quality  of  eggs  poor.  The  first  eggs  were  received 
at  the  station  October  4,  packed  in  boxes.  Other  shipments  followed 
throughout  this  month  and  in  November,  the  spawn-takers  returning 
November  19.  Low  air  temperature  destroyed  a  number  of  eggs  in 
shipment  and  the  shrinkage  was  great.  Measured  on  December  13,  the 
total  number  was  found  to  be  1,627,000.  The  first  hatching  occurred 
21st  December,  10,000  having  come  out  from  the  eggs  by  the  end  of 
the  month,  the  last  hatching  occurring  May  16.  Fry  were  liberated  in 
sixteen  lots,  March  8  to  April  10,  aggregating  850,000,  there  being  left  on 
hand  April  15,  400,000  eggs  and  695,000  fry.  Losses  in  May  amounted 
to  5,000,  and  in  June  to  15,000.  There  being  a  mortality  of  6,000  on 
June  19,  gravity  water  was  discontinued,  the  pumps  supplying  water 
from  the  lake.  Distribution  during  the  month  amounted  to  1,075,000, 
deposited  near  the  shores  of  Michigan  and  Minnesota,  the  total  libera- 
tion during  the  year  being  2,365,000. 

Whitefish, — ^There  were  collected  by  station  employees  in  the  fall 
750,000  eggs  of  whitefish,  the  number  on  hand  December  13  being  esti- 
mated at  50O,O0Q.  This  number  being  insufficient  for  stocking  waters 
of  that  region,  eggs  were  assigned  from  Alpena  and  Put-in  Bay  stations, 
6,000,000  being  received  from  the  former,  with  a  transportation  loss  of 
18,000,  February  24,  and  5,000,000  from  the  latter  station,  with  a  loss 
of  ii00,000,  March  1.  Between  April  1  and  10  four  lots  of  fry  liberated  in 
the  vicinity  amounted  to  145,000,  leaving  10,382,000  eggs  and  100,000 
fry  on  hand  April  15.  During  April  300,000  fry  were  liberated,  and  in 
May  10, 182,000,  of  which  2,982,000  were  put  out  in  the  vicinity  of  the 
station,  6,000,000  near  the  shores  of  Wisconsin,  1,500,000  near  the  shores 
of  Michigan,  the  last  eggs  hatching  May  24.  In  December,  1892,  young 
whitefish  appearing  in  the  vicinity  of  the  station  (an  unusual  occur- 
rence), specimens  were  sent  to  Washington  for  identification. 

Rainbow  trout — ^The  Neosho  Station  being  overrun  with  rainbow- 
trout  eggs,  two  consignments  were  made  to  the  Duluth  Station,  75,000 
being  received  February  11  and  25,000  February  15.  The  losses  from 
date  of  receipt  to  April  15  amounted  to  5,000,  leaving  on  hand  20,000 
eggs  and  70,000  young.  There  were  lost  subsequently,  750  in  April, 
6,000  in  May,  and  250  in  June,  the  last  hatching  occurring  May  21.  The 
distribution  of  83,000  occurred  in  June,  43,000  being  placed  iu  the  ^t* 
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Croix  aud  White  rivers,  Wisconsin,  and  40,000  in  Sandy  and  Partridge 
rivers,  Minnesota. 

Pike  perch. — In  March  preliminary  arrangements  were  made  for 
obtaining  pike-perch  eggs  from  Pike  Kiver,  and  on  April  30  a  i)ersonal 
reconnaissance  of  the  locality  was  made  by  the  superintendent.  The 
collecting  period  was  brief,  extending  from  May  1  to  15,  and  owing  to 
the  slow  disappearance  of  ice  fully  half  of  the  fish  had  spawned  before 
they  ascended  the  river  to  the  egg-collecting  point  where  a  seine  could 
be  used.  The  total  of  eggs  amounted  to  14,000,000.  Of  this  number 
500,000  were  deposited  in  the  stream  where  obtained,  the  remainder  being 
conveyed  to  the  station.  The  losses  following  transfer  were  5,860,000 
in  May  and  2,140,000  in  June,  hatehiug  occurring  June  1  to  5.  The 
distribution  aggregated  5,500,000,  these  being  placed,  before  absorption 
of  the  sac,  near  the  shores  of  Michigan,  Wisconsin,  and  Minnesota. 

Late  in  November  there  was  a  considerable  fall  of  snow,  and  on 
December  10  ice  above  the  dam  from  which  gravity  water  is  obtained 
formed  te  a  sufficient  thickness  to  cutoff  the  supply  to  hatchery,  enforc- 
ing the  use  of  steam  pumps  in  obtaining  lake  water  from  crib  wells.  In 
January  the  mean  temperature  was  5.66o  below  zero,  and  in  February 
snow  was  more  than  3  feet  deep  on  a  level,  the  ice  at  end  of  March 
above  gravity  dam  being  4  feet  thick.  On  April  30  the  water  tempera- 
ture was  350,  and  on  May  10  the  ice  was  still  obstructing  the  passage  of 
water  to  the  hatehery  from  the  gravity  dam.  By  May  31  the  average 
temperature  of  the  water  was  found  to  be  39°,  and  in  June  it  had 
reached  the  point  of  70^.  The  distribution  for  the  year  was :  Hainbow 
trout,  83,000;  lake  trout,  2,355,000;  whitefish.  10,482,000;  pike  percb, 
5,500,000;  pikeperch  eggs,  500,000. 

QuiNCY  Station,  Illinois  (S.  P.  Bartlett,  Superintrndknt). 

The  collection  and  distribution  of  native  food  fishes  from  the  over- 
flow river  basins  was  continued  on  the  same  basis  as  in  former  seasons. 
While  this  work  does  not  aggregate  large  numbers  of  fish  distributed, 
their  larger  size  more  than  compensates  for  absence  of  numbers. 

On  July  15  the  water  in  the  Illinois  and  Meredosia  rivers  was  found 
to  be  receding,  the  banks  at  that  time  just  beginning  to  appear  above 
the  surface.  On  July  23  the  water  was  still  high,  but  falling,  affording 
an  opportunity  for  the  commencement  of  operations  in  August,  when 
both  rivers  and  the  overflowed  lands  were  worked.  All  collections  are 
secured  with  seines,  the  fish  being  transferred  by  small  boats  and  a 
special  steamer  to  the  railway  tracks,  where  the  cars  are  in  attendance. 
The  difficulties  in  prosecuting  this  class  of  work  are  great,  one  of  the 
worst  being  the  high  temperatures  prevailing  in  air  and  water.  A 
large  proportion  of  the  fish  captured  were  taken  from  water  only  4 
to  8  inches  deep,  with  an  underlying  deposit  of  soft  mud  10  inches 
or  more  in  thickness,  and  in  hauling  the  nets  it  is  impossible  to  avoid 
drawing  ashore  quantities  of  this  substance,  thereby  suffocating  the 
38b  unless  quickly  removed.    Another  difficulty  is  in  securing  at  the 


REPORT   OF   COMMISSIONER   OF   FISH   AND   FISHERIES.        109 

right  time  a  safficient  number  of  fishes  of  prescribed  kinds  to  make 
up  a  carload  consignment.  Were  it  possible  to  make  up  carloads  of 
any  and  all  kinds  a  large  amount  of  time  would  be  saved,  but  large 
numbers  are  taken  that  can  not  be  utilized  in  making  up  a  particular 
shipment,  and  the  fish  must  be  separated  and  some  transferred  to 
storage  for  filling  subsequent  orders. 

It  is  found  that  there  is  a  wide  variation  in  the  abundance  of  the 
different  species  in  different  seasons.  There  may  be  one  year  a  very 
plentiful  supply  of  a  given  kind,  and  another  year  the  same  species  may 
be  conspicuously  scarce.  There  is  a  similar  variation  in  the  abundance 
of  species  in  the  different  localities.  A  particular  pond  may,  one  year, 
produce  a  large  number  of  black  bass,  but  another  season  will  perhaps 
contain  practically  none.  When  large  quantities  of  fish  are  secured  the 
surplus  is  placed  in  storage  ponds,  as  the  fish  can  not  be  successfully 
held  in  live  cars.  The  common  practice  is  to  return  all  of  the  more 
common  varieties  to  the  waters  immediately  around. 

On  Meredosia  Island  quite  a  large  storage  pond,  not  altogether  safe 
from  freshets,  was  provided  for  the  holding  of  the  surplus  or  reserve 
catch.  When  operations  began  some  fish  were  in  these  ponds  from  June 
of  the  fiscal  year  preceding.  Another  pond  for  breeding  purposes,  sit- 
uated near  Naples,  was  secured.  It  is  near  the  Illinois  Eiver  and  above 
high- water  mark,  and  a  number  of  large  black  bass  were  this 'season 
introduced  in  it  with  the  object  of  securing  young  bass  the  next  season. 
A  noticeable  feature  in  the  operations  this  year  was  the  presence  of 
great  numbers  of  carp,  quantities  being  taken  with  haul  seines,  they 
being  as  numerous,  relatively,  as  any  native  species.  In  that  particular 
locality  they  were  consumed  as  food  in  greater  proportion  than  any 
other  kind.  Young  carp  hatched  in  the  spring  of  1892  were  so  abundant 
that  they  were  caught  with  hook  and  line  at  every  point  on  the  two 
rivers,  their  length  being  6  to  10  inches.  Operations  were  very  much 
benefited  by  rains  which  fell  about  September  10,  cooling  air  and  water. 

The  periods  during  which  the  cars  were  engaged  in  the  movement  of 
fishes  are  as  follows:  Car  No.  1,  September  24  to  December  2;  Oar  No. 
2,  August  11  to  October  30,  and  Oar  No.  3,  August  7  to  November  6. 
The  facilities  for  the  transportation  of  the  cars  afforded  by  the  railroad 
companies  were  the  best  yet  secured,  the  officials  being  not  only  cour- 
teous, but  furnishing  a  greatly  increased  amount  of  free  transportation. 
The  assistance  furnished  was  of  such  importance  that  to  this  source  is 
to  be  attributed  in  large  part  the  accomplishment  of  the  best  season  of 
work  at  this  place.  The  number  of  fish  sent  out  was  not  larger  than 
in  any  previous  year,  but  they  were  larger  in  size,  many  black  bass 
weighing  2  to  3  pounds,  but  those  averaging  about  a  pound  being  the 
more  numerous.  When  liberated  the  fish  were  counted,  and  with  very 
few  exceptions  they  were  counted  when  loaded  on  cars. 

A  large  ariea  of  territory  was  covered  in  the  distribution,  comprising 
Arizona,  Colorado,  Idaho,  Illinois,  Indiana,  Iowa,  Kansas,  Kentucky, 
Michigan,  Missouri,  New  Mexico,  Ohio,  Oregon,  Soxxtti  l>^<5Aa»;^^\^\i- 
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nessee,  Virginia,  WasbiDgtoD,  aud  Wisconsin,  some  fish  also  being  trans- 
ferred for  distribution  in  the  !Ncw  England  States  and  to  the  District 
of  Columbia.    The  mileage  of  the  several  cars  is  shown  below : 


Car, 


No.l 

No.  2 

No.  3 

Total 


f  TOO. 

Paid. 

6,612 
15,127 
15, 010 

1,567 
2,663 
2,921 

Total. 


8,179 
17, 7M 
17,931 


36,749 


7,151 


43,900 


That  the  distribution  was  highly  satisfactory  may  be  seen  from  the 
statement  below,  indicating  the  successful  liberation  of  64,633  fish  oat 
of  67,187  delivered  to  the  cars: 


Kind. 


Catfish 

Yellow  (or  ring)  peroh 

Pike  perch , 

Whit«ba«8 

Black  bass 

Warmouth  bass 

Grapple 

Sonflsh , 

Pickerel 


Famished 

fordis- 
tribntioD. 


Lost  in 
transit. 


7,811 

4,454 

845 

1,877 

33,967 

6,670 

10,754 

1,756 

133 


80 
126 


167 
470 
671 
814 
194 
32 


A  consignment  of  fish,  representing  the  difierent  species,  forwarded 
to  the  aquaria  at  Central  Station  is  not  included  in  the  statement  above. 
Gold  weather  early  in  January  terminated  the  regular  season,  and  the 
work  subsequently  consisted  in  making  collections  in  May  and  June  and 
forwarding  to  the  aquaria  at  the  World's  Columbian  exhibit. 

Neosho  Station,  Missouri  (William  F.  Page,  Supkrintendent). 

The  superintendent  was  specially  detailed  to  assist  in  examining  tbe 
site  of  the  proposed  station  at  San  Marcos,  Tex. ;  he  also  accompanied 
Car  No.  2  during  the  distribution  of  the  rainbow-trout  yearlings  in  order 
to  inquire  into  the  cause  of  mortality  among  them  in  transportation. 
Examinations  were  also  made  with  the  view  of  obtaining  pike-perch 
eggs  from  the  vicinity  of  Baxter  Springs,  Kans.,  and  of  the  overflow 
district  of  northeastern  Arkansas,  along  the  line  of  the  Kansas  City, 
Fort  Scott  and  Memphis  Railway,  for  determining  the  possibility  of  col- 
lecting and  distributing  native  food-fishes  from  river  swamps.  An 
addition  to  the  station  was  made  in  the  nature  of  a  trout  pool  6  by  60 
feet,  planked  with  l^-inch  oak,  with  the  expectation  of  its  holding  during 
the  rearing  stage  25,000  rainbow  trout. 

A  satisfaetory  number  of  trout  were  brought  over  from  the  last  fiscal 
year  for  rearing  and  liberation  in  the  fall  months,  but  the  production 
of  black  bass  was  below  the  normal,  and  the  carp  were  few  in  number 
and  of  too  large  size  for  successM  pail  shipments.  On  hand  October 
24, 1892,  as  determined  by  actual  count,  there  were  as  follows:  Hainbow 
trout,  40,266;  brook  trout,  1,200;  tench,  19,000 ;  black  bass,  2,174;  rock 
baas,  9,548',  goldfish,  1,490;  carp,  670 •,  tota\,14,^^. 
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Owing  to  the  quantity  of  work  in  the  distribution  service  these  lish 
could  not  be  liberated  with  sufficient  promptness,  and  the  following 
losses  occurred:  Brook  trout,  100;  tench, 3,872;  black  bass,  204;  rock 
bass,  548;  goldfish,  553;  carp,  36;  total,  5,313.  The  losses  among  rain. 
bow  yearlings  were  very  small,  they  being  held  in  rearing-ponds  under 
normal  conditions  up  to  the  time  of  delivery  to  car  messengers. 

The  3,500  brook-trout  fry  brought  over  were  diseased  and  continued 
to  die  until  the  last  of  September,  when  the  survivors  suddenly  com- 
menced growing  rapidly,  and  those  remaining  for  distribution  were  in 
fine  condition. 

The  distribution  of  rainbow  trout  occurred  between  December  23  and 
March  31,  the  deposits  being  made  chiefly  in  Missouri,  Arkansas,  Texas, 
Kansas,  Illinois,  and  Iowa.  The  tench  were  shipped  between  Decem- 
ber 3  and  March  20,  being  placed  chiefly  in  the  waters  of  Missouri  and 
Texas.  Black  bass  and  rock  bass  were  liberated  between  January  19 
and  March  15,  these  being  sent  chiefly  to  Kansas  and  Missouri. 

The  distribution  was  as  follows:  Rainbow  trout,  38,684;  brook  trout, 
1,000;  tench,  14,855;  rock  bass,  9,000;  black  bass,  1,968;  carp,  634; 
goldfish,  937;  golden  ide,  10;  total,  67,088. 

In  addition,  200,000  flngerling  shad  were  liberated  in  waters  tributary 
to  the  Gulf  of  Mexico.  Their  number  could  not  be  ascertained  except 
by  estimate,  owing  to  the  fact  that  these  fish  c^an  not  be  successfully 
handled.  They  were  the  product  of  700,000  fry  sent  from  Washington 
in  the  preceding  June.  In  preparing  for  their  release  the  hatchery 
branch  was  in  October  cleared  of  shoals,  drifts,  and  aquatic  plants  for 
three-quarters  of  a  mile  to  a  point  where  it  empties  into  Hickory  Creek. 
Early  in  November,  when  the  branch  was  swollen  by  rain  water,  the 
6-month6-old  fish  were  allowed  to  pass  through  open  gates.  They  were 
some  hours  in  escaping,  a  continuous  silvery  mass.  These  were  the  first 
fingerling  shad  planted  in  waters  tributary  to  the  Gulf  of  Mexico. 

The  x)ond  which  contained  the  shad  was  infested  with  crawfish,  1,750 
pounds  being  removed  and  destroyed  between  August  3  and  October 
31.  These  were  estimated  to  be  70,000  in  number.  By  some  unaccount- 
able means  black  bass  of  the  large-mouthed  variety  were  also  present. 
In  preparing  for  receipt  of  the  shad  the  pond  had  been  drawn  in  Novem- 
ber, 1891,  and  the  bottom  exposed  for  three  weeks,  and  in  the  following 
April  the  process  was  rex)eated,  all  water  connections  with  black-bass 
X>onds  having  been  broken  and  an  independent  supply  being  estab- 
lished. On  August  3,  the  intruding  fish  being  observed,  a  hook  and 
line  were  brought  into  use,  and  on  the  first  day  5,  averaging  1^  pounds 
each,  were  caught,  and  by  October  31  the  catch  had  reached  a  total 
of  152.  It  is  believed  that  they  burrowed  in  the  mud,  surviving  the 
absence  of  water  during  the  two  periods  mentioned.  It  is  not  definitely 
known  that  the  black- bass  lived  imbedded  in  the  mud  during  these 
periods,  but  the  indications  point  to  the  correctness  of  this  supposition. 

A  large  amount  of  material  was  furnished  for  exhibition  at  the 


112       REPOET   OF   COMMISSIONER    OP    FISH   AND    FISHERIES. 

World's  Fair,  and  to  the  World's  Fair  commissiQners  of  the  State  of 
Missouri.  Specimens  of  fish  and  other  natural-history  collections  were 
furnished  to  Prof.  S.  E.  Meek,  curator  of  the  museum  of  the  Arkansas' 
Industrial  University. 

Of  the  rainbow  trout  brought  over  from  the  preceding  year,  1,500 
were  set  aside  for  brood  fish.  These  were  weighed  and  measured  in 
February  and  fed  for  sixty-three  days  on  a  diet  consisting  of  2.85 
pounds  of  beef  liver  and  15.5  pounds  of  mush  made  of  mill  shorts. 
During  the  succeeding  twenty-seven  days  they  were  fed  on  4.44  pounds 
of  liver  compounded  with  22,94  pounds  of  mush.  On  the  dates  April 
26,  May  20,  and  June  19  they  had  progressed  from  the  aggregate  weight 
of  140.5  pounds  to  390,  480  and  522.2  pounds,  respectively.  The  cost 
of  each  pound  at  the  end  of  the  first  period  was  3.6  cents,  at  the  end  of 
the  second  1.16,  and  at  the  end  of  the  third  6.5,  the  price  of  liver  being 
4.5  cents  per  pound. 

Dried  blood  in  conjunction  with  mush  was  tried  without  good  results, 
owing  to  the  fact  that  the  substance  could  not  be  reduced  to  its  original 
state  so  as  to  freely  mingle  with  the  farinaceous  matter.  Experimental 
tests  were  made  with  cotton-seed  meal.  A  trial  with  purely  farinaceous 
diet  was  made  with  rainbow-trout  fry  with  satisfactory  results. 
,  Exaipinations  for  Oammarus  in  the  surrounding  streams  having 
demonstrated  that  xxone  was  present,  1,000  were  obtained  in  December 
from  the  Manomoth  Spi:ing,  Arkansas.  Introduced  into  the  black-bass 
ponds,  all  apparently  were  destroyed,  but  in.the  Qthers  they  multiplied. 
An  attempt  to  convert  into  fish  food  the  crawfisU  destroyed  was  unsuc- 
cessful, as  the  time  consumed  in  handling  was  not  economically  invested. 

Bainbotc  trout — This  species  has  attained  unprecedented  growth  in 
the  ponds  of  this  station,  where  it  has  been  demonstrated  that  they 
will  spawn  the  second  year.  AH  reports  concerning  the  growth  of  fish 
liberated  in  the  waters  of  the  Ozark  region  have  been  encouraging. 

On  December  14  the  3-year-old  brood  fish  commenced  to  spawn, 
and  by  December  30,  only  23,000  eggs  having  been  taken,  it  became 
evident  that  the  parent  fish  would  not  enter  th^  spawning  race. 
Thereupon  a  haul  seine  was  applied  to  their  capture  every  day  until  the 
close  of  the  season,  March  7.  The  quality  of  the  eggs  being  superior 
to  those  taken  last  year,  the  conclusion  was  reached  that  the  hard  and 
glassy  kind  heretofore  puzzling  the  minds  of  all  concerned  were  the 
result  of  overretention.  In  the  preceding  year,  when .  tl^e  spawning 
race  was  depended  upon,  60  percent  of  all  eggs  taken  were  of  the  kind 
named,  while  this  year  none  were  of  that  character.  Hence,  it  is 
inferred  that  the  hard  and  glassy  eggs  may  be  avoided  by  seining,  and 
taking  eggs  from  fish  as  soon  as  mature.  The  total  from  730  females 
was  672,526,  of  which,  84J  per  cent,  or  542,868,  were  fertilized,  the 
average  number  of  eggs  per  fish  being  935.  Of  the  fish  stripped,  only  79 
voluntarily  entered  the  spawning  race,  all  others  being  forcibly  captured. 

As  this  station  was  equipped  and  designed  to  hatch  only  about  60,000 
^SS^7  i^  ^^<3  impracticable  to  care  for  the  number  obta^ined,  and  21 
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lots  of  eggs,  aggregating  463,500,  were  shipped  to  other  x)oints,  as 
shown  by  the  following  statement: 


Date. 


Jan.  17. 
20. 
21. 
25. 
25. 
27. 
28. 
30. 
Feb.  1. 

2. 

6. 

6. 

7- 

8. 
10. 
10. 
13. 
14. 
15. 
24. 
Mar.  3. 


ConBignee. 


H.  M.  GarliohB,  Missouri  fish  oommiBsioner... 

Central  Stotlon,  U.  S.  F.  C,  Wasliington,  D.  C 

do 


.do. 


Wytheville  Station,  WythevUle,  Va 
do 


do. 


Central  Station,  17.  S.  F.  C,  Washington,  D.  C. 
do 


C-  C.  Warren,  Vermont  commisBioner 

Green  Lake  Station.  U.  S.  F.  C,  Green  Lake,  Me 

Duiath  Station.  U.  S.  F.  C,  Dnlath,  Minn 

do 


.do. 
.do. 


Pat-iu  Bay  Station,  U.  S.  F.  C,  Putin  Bay,  Ohio. 
do 


.do. 
.do. 


M.  £.  O'Brien,  superintendent  Nebraska  Fish  Commission. 
.....do 


Total 


Number. 


20,000 
16,000 
17,500 
20,000 
l.%000 
15,000 
33,000 
29.000 
23,000 
86,000 
30,000 
14,000 
46,000 
16.000 
22,000 
21,000 
27.000 
20,000 
7,500 
21,000 
16,500 


463,500 


With  the  exception  of  one  packa<re  lost  in  a  railroad  accident  while 
eu  route  to  Green  Lake  Station,  the  eggs  were  received  in  good  condi- 
tion and  were  pronounced  to  be  of  high  grade.  No  sphagnum  moss 
being  available  for  the  unexpected  shipments,  fine  shavings  of  common 
grades  of  sponge  were  used  for  packing  the  eggs  on  the  canton-flannel 
trays.  It  was  found  that  a  much  larger  amount  of  labor  was  required 
to  prepare  it  than  sphagnum  moss,  but,  its  expansibility  being  more 
uniform,  the  pack  could  be  much  more  evenly  effected  and  with  greater 
safety.  Moreover,  this  material  can  be  reused  upon  being  subjected  to 
boiling.  One  pound  is  sufficient  to  pack  15,000  eggs,  it  not  being  used 
in  the  outside  packing  employed  to  exclude  atmospheric  heat. 

The  eggs  retained  for  hatching  and  rearing  were  74,700,  which  by 
April  17  afforded  60,000  fry,  then  placed  in  pools  for  rearing.  The  eggs 
being  of  different  ages,  the  hatching  was  i)rolonged  until  March  26. 
Losses  in  fry  during  the  hatching  process  were  7,838,  of  which  6,051 
were  killed  by  the  choking  of  an  inlet  pipe  by  a  small  fish. 

In  May  an  epidemic  occurred  in  one  of  the  pools,  about  8,000  fty 
dying,  but  the  mortality  was  soon  arrested  by  applying  salt  and  earth. 

F&nd  species. — In  February  preparations  were  commenced  in  antici- 
pation of  the  spring  spawning  of  pond  fisbes,  the  water  areas  being 
drawn  and  cleaned  and  all  necessary  materials  brought  together  in 
proper  condition.  In  the  four  weeks  succeeding  April  10,  constituting 
the  height  of  the  spawning  and  hatching  season,  there  was  a  rainfall 
of  8.8  inches,  accompanied  by  five  severe  hail-storms  and  three  wind- 
storms, the  latter  carrying  bunches  of  moss  and  willow  roots  laden 
witii  glutinous  eggs  out  of  the  i>onds,  thousands  of  additional  eggs 
and  young  being  destroyed  by  hailstones  and  raindrops.  Owing  to 
the  flooded  condition  of  the  large  streams  there  was  an  influx  of 
p.  B.  93 8 
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aquatic  birds,  many  of  which  attacked  the  pond  stock,  capturing  some 
of  the  spawning  fish  from  off  their  nests  of  eggs.  For  nineteen  days 
it  was  necessary  to  have  the  station  patrolled  by  one  of  the  employees, 
during  which  time  eight  fish-hawks  were  killed.  This  station  is  not 
only  infested  with  crawfish,  but  by  many  wild  animals,  and  constant 
vigilance  on  the  part  of  employees  is  necessary.  The  records  show  the 
following  as  having  been  caught  during  the  fiscal  year:  Kingfishers, 9; 
wild  duck, 52;  gull,!;  grebe, 9;  water-hens,  11 ;  fish-hawks, 9;  bittern, 
16;  heron,  3;  egret,  1;  owl,  1;  turtles,  43;  snakes,  98;  frogs,  794; 
muskrats,  7;  raccoon,  1;  mink,  1;  water  rats,  15;  crawfish,  267,460. 

The  black  bass  began  to  prepare  nests  toward  the  end  of  April,  and 
by  May  15  as  many  as  15,000  young  were  transferred  from  the  nests  to 
unoccupied  ponds.  A  larger  number  could  have  been  transferred  had 
the  pond  area  been  available.  The  tench,  which  spawn  at  this  station 
at  two  years  of  age,  deposited  their  eggs  by  May  15.  The  golden  ide 
spawned  profusely  April  7,  but  without  effect.  An  attempt  was  made 
to  artificially  handle  a  portion  of  the  eggs,  but  without  success,  all 
being  found  covered  with  fungus  at  the  expiration  of  ten  days.  The 
eggs  flowed  freely  and  were  apparently  in  good  condition.  In  color 
they  were  dark  brick-red.  In  August,  1892,  the  rock  bass  were  found 
to  be  spawning  for  the  second  time  in  that  calendar  year.  The  channel 
catfish  again,  for  the  third  season,  failed  to  deposit  eggs,  for  reasons 
unknown,  every  care  having  been  bestowed  upon  them. 

The  rainfall  for  the  year  was  37.3  inches,  the  fall  of  snow  being  10.75. 
The  maximum  air  temperatures  in  July  and  August  were  105^  and  102^, 
respectively,  the  lowest  temperatures  being  reached  in  December  and 
January,  the  thermometer  registering  8°  below  zero  in  the  latter  month. 
The  extremes  of  temperature  in  trout  ponds  were  80^  maximum  and 
320  minimum;  in  black-bass  ponds,  88^  and  36^.  Ice  gathered  from 
the  ponds  and  stored  in  December  was  6  inches  thick,  and  comprised 
about  60  tons.  The  fish  remaining  on  hand  June  30, 1893,  of  all  kinds, 
are  represented  in  the  statement  which  follows: 


Kind. 


Rainbow  tront. 

Black  baas 

Rock  basB 

Carp 

CatflBh 

Tench  

Golden  ide 

Goldfiah 


Hatched  in— 


1893. 


62,000 
3,000 

10,000 
8,000 


20,000 


2,000 


1882. 


1.000 


1881. 


1890  or 
earUer. 


1,000 
25 
US 
10 
20 
2S 
16 


Leadyille  Station,  Colorado  (H.  D.  Dean,  Superiktendrxt). 

Work  was  confined  to  the  salmonidse,  the  fish  liberated  being  of 
yearling  size,  and  the  output  larger  than  in  any  previous  year, 
amounting  to  178,900  fish  and  60,000  eggs. 

In  addition  to  repairs  to  the  old  hatching-house,  14  new  rearing- 
ponds  were  prepared,  the  smallest  being  5  feet  wide  and  15  feet  long. 
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and  the  largest  15  by  40.  These  were  constructed  with  plank  sides, 
the  smaller  ones  being  also  planked  on  the  bottoms. 

As  the  resalt  of  the  breaking  of  the  bank  of  the  lower  lake.  May  27, 
the  water  supply  for  a  month  was  obtained  from  the  De  Mary  irrigating 
ditch.  As  the  temperature  of  the  lake  water  rose  to  70°  F.  in  the 
warmer  portion  of  the  day,  half  of  the  station  supply  was  obtained 
during  summer  from  the  ditch.  In  September  the  establishment  was 
threatened  with  forest  fires,  requiring  some  labor  to  save  the  building. 
A  snow-fall  of  6  inches,  October  31,  removed  the  danger. 

Sgg  collections  were  made  at  two  periods,  tlie  first  from  November 
to  January,  inclusive,  and  the  second  in  May  and  June.  There  were 
brought  over  from  the  preceding  year  eggs  and  fish  represented  in  the 
table  which  follows: 


KlDd. 


Blaok-Bpotted  tront . 
Tellow-flnned  trout. 

Kttinbow  troat 

Brook  trout 

Von  Behr  troat 

Loch  LeTeo  trout. . . 


BggB. 


144,983 


3,U5 


Fry. 


01,168 

1,755 

1,900 

109,492 

66,190 

12, 018 


Yearling. 


321 
1,314 


1,907 


Two 
years  old. 


733 


30 

1,480 


105 


Brood 
stock. 


938 


3 
93 


Of  the  eggs  of  the  black-spotted  trout  there  were  shipped  in  July  the 
following:  H.  M.  Orahood,  Denver, Colo., 30,000;  G.  Schnitger,  Laramie, 
Wyo.,  25,000 ;  Otto  Gramm,  Laramie,  Wyo.,  5,000 ;  total,  60,000.  All  the 
other  eggs  were  hatched,  15,000  black-spotted  fry  being  transferred  to 
the  Wytheville  Station  in  July. 

Losses  among  the  younger  trout,  undergoing  rearing,  may  be  inferred 
from  the  following  statement  of  numbers  on  hand  September  30,  by 
count:  Black-spotted,  77,100;  yellow -finned,  250;  rainbow,  1,800;  brook, 
105,300;  Von  Behr,  34,000;  Loch  Leven,  4,900;  total,  223,350. 

Distribution  was  effected  between  November  12  and  December  24, 
the  fish  being  sent  for  the  most  part  to  Colorado,  Montana,  Forth 
Dakota,  Nebraska,  and  New  Mexico.  Those  furnished  for  distribution 
are  as  follows:  Loch  Leven,  2,600;  rainbow,  1,550;  Von  Behr,  30,050; 
brook,  98,200;  black-spotted,  46,500. 

Li  November  5,000  black-spotted  yearlings  were  transferred  to  North- 
ville  Station.  There  were  also  distributed  23,000  hybrid  trout,  300  of 
which  were  forwarded  to  the  Central  Station,  Washington,  D.  C.  As  a 
result  of  attempting  to  hold  over  a  considerable  number  of  yearling  Von 
Behr  trout  during  the  winter,  17,000  were  lost,  it  being  impracticable  to 
induce  them  to  take  food  in  the  low  water-temperature  prevailing. 

Materials  collected  and  forwarded  to  the  World's  Fair,  Chicago,  con- 
sisted of  black-spotted  and  yellow-finned  trout,  showing  development 
up  to  six  years.  Adults, '375  in  number,  reached  destination  without 
loss.  In  addition  to  the  live  fish,  alcoholic  specimens  of  ovaries,  eggs, 
and  embryos  were  furnished. 

Brook  trout. — Observations  at  this  station  point  to  the  superiority 
of  the  brook  trout  over  all  others  for  Colorado  waters,  native  varieties 
not  being  excepted.    In  October,  when  the  adults  were  placed  vcLl\i^ 
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spawuing-poDds,  it  was  foand  eictensive  losses  had  been  sustained  and, 
to  compensate,  900  fish,  weighing  on  an  average  about  0^  pound,  were 
purchased.  It  was  believed  that  missing  flsh  had  been  stolen,  or  pos- 
sibly destroyed  through  cannibalism. 

Eggs  were  obtained  from  three  soarces,  the  ponds  of  the  station, 
Uneva  Lake,  and  the  private  ponds  of  Dr.  John  Law.  The  collections 
were  satisfactory  in  number,  but  inferior  in  quality.  The  first  were 
taken  October  28,  the  total  collections  from  the  station  ponds  being 
268,800,  of  which  205,000  were  obtained  during  November.  Nine  trips 
were  made  to  Lake  Uneva,  where  70  adult  trout,  weighing  nearly  3 
pounds  each,  and  153,600  eggs  were  collected  in  November.  The  owners 
of  the  fish,  Messrs.  Searl  and  Lazenby,  by  way  of  return,  received  25 
per  cent  of  the  fry  in  the  summer  following.  After  Dr.  Law's  hatchery 
had  been  filled  with  eggs,  he  allowed  the  remainder  to  be  taken  by  the 
United  States  Fish  Commission,  and  in  December  50,000  were  secured. 

Both  those  eggs  from  Uneva  Lake  and  Dr.  Law's  establishment 
proved  to  be  of  poor  quality,  50,000  from  the  former  place  having  been 
discarded  by  December  31,  and  40,000  frcjm  the  latter  by  February  28. 
The  losses  were  attributed  to  defective  fertilization.  It  is,  moreover, 
believed  that  the  prolonged  period  of  incubation,  on  account  of  low 
temperature  of  the  water,  is  of  great  disadvantage,  eggs  not  being 
hatched  till  the  end  of  five  months.  The  temperature  throughout  this 
period  remained  at  34^  F.  On  January  31  the  eggs  in  Dr.  Law's 
hatchery,  in  a  temperature  of  43°  to  44^,  were  nearly  all  hatched,  they 
having  been  taken  in  the  month  of  November. 

Black-spotted  trout. — The  results  with  this  species  in  small  breeding- 
ponds  have  not  been  satisfactory.  Out  of  about  4,000  adults  captured 
and  confined  at  the  station  during  the  four  preceding  years,  but  800 
were  this  year  surviving,  and  it  is  believed  that  the  only  source  of 
dependence  for  eggs  will  be  on  wild  fish  in  open  streams  and  lakes  of 
this  region,  the  most  inviting  field  being  Twin  Lakes.  Eggs  collected 
amounted  to  118,600,  all  at  the  station  except  18,000  from  Sweetwater 
Lake.  Attempted  collections  at  the  latter  place  were  in  conjunction 
with  the  State  fish  commissiouers  of  Colorado.  The  first  eggs  of  the 
season  were  taken  May  25,  collections  for  that  month  amounting  to 
nearly  35,000,  and  in  June  about  83,000.  A  shipment  of  20,000  was 
made  to  the  World's  Fair,  Chicago. 

Rainbow  trout, — In  June  there  were  taken  from  fish  confined  in  the 
ponds  6,200  eggs,  of  which  5,665  remained  on  hand  June  30,  1893. 

Loch  Leven  trout. — Eggs  to  the  number  of  75,000  were  received  from 
the  Northville  Station  by  express  freight  February  14.  On  unpacking 
they  appeared  to  be  in  good  condition,  but  on  the  succeeding  day  as 
many  as  10,000  hatched  prematurely.  The  hatching  of  the  remainder 
was  normal,  but  before  the  feeding  stage  was  reached  about  65  per  cent 
perished. 

In  February  the  mean  air  temperature  was  15°,  with  a  snow-fall  of 
5i  feet.    This  remained  on  the  grouud  to  such  an  extent  that  in  the 
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month  of  April  it  was  necessary  to  shovel  ont  a  mile  of  the  road  to 
LeadviJle  several  times  in  order  to  obtain  supplies.  In  the  latter  month 
outdoor  operations  were  resumed  to  a  slight  extent,  and  in  May  the 
X)onds  were  cleaned  and  those  injured  by  heaving  of  ice  were  repaired. 
At  this  season  black-spotted  and  rainbow  brood  trout  were  transferred 
to  spawning-ponds.  The  full  stock  of  eggs  and  fish  qn  hand  at  end  of 
fiscal  year,  June  30, 1893,  follows : 


Kind. 


Eggs. 


Bla«k-spntted  tront. 
Tellow-fiimed  trout 

Rainbow  troat 

Brook  troat 

Von  Behr  troat 

Loch  Leven  trout . . 


Total 


57.689 


5,665 


63,254 


Fry. 


74.032 


22,368 


96,300 


Yearling 

and  two 

years  old. 


1,060 


6,338 
1,450 
1,970 


10, 818 


Brood 
fish. 


977 


28 
1,414 


27 


2,446 


Baird  Station,  California  (Livingston  Stone,  Superintendent). 

The  production  of  this  station,  consisting  almost  exclusively  of 
qulnnat  salmon  eggs,  is  largely  transferred  to  the  commissioners  of 
the  State  of  Galifomia.  At  their  hatchery  at  Sisson  the  eggs  are 
hatched  and  fry  liberated  under  direction  of  those  authorities. 

Mr.  G.  B.  Williams  resigned  the  superintendency  and  turned  over 
the  proi)erty  of  the  station  July  29.  He  was  succeeded  by  Mr.  Liv- 
ingston Stone,  who  had  charge  of  these  operations  at  their  installation, 
he  reporting  August  10. 

The  first  salmon  yielding  eggs  was  caught  August  13,  the  fish,  how- 
ever,  at  that  time  being  too  scarce  to  warrant  regular  hauling  of  seine. 
On  August  24,  regular  work  being  started,  44,000^eggs  were  taken. 
The  California  State  law,  permitting  proprietors  of  canneries  to  operate 
seines  until  September  J ,  enabled  those  operators  to  catch  nearly  all 
the  summer  run  of  fish  in  the  lower  part  of  the  Sacramento  Elver, 
and  the  take  of  eggs  from  the  summer  run  amounted  to  but  834,000. 
Egg  operations  lasted  only  nineteen  days,  during  which  time  220 
spawning  fish  were  handled.  All  eggs  taken,  with  the  exception  of 
about  500,000,  were  forwarded  to  the  State  hatchery  at  Sisson. 

^Sg  collections  from  the  fall  run  of  fish  commenced  October  20,  the 
number  obtained  being  2,273,000.  At  this  time  funds  having  been 
exhausted,  operations  would  have  ceased  but  that  the  California  com- 
missioners came  to  the  rescue  and  paid  expenses  during  a  period  of 
about  one  week,  there  being  obtained  through  their  efforts  423,000 
additional  eggs.  The  whole  number  of  salmon  spawned  during  the 
fall  run  amounted  to  620,  the  eggs  produced  being  2,696,000,  and  the 
aggregate  for  the  year  being  3,530,000.  Work  was  abruptly  stopped 
November  26  by  a  violent  snow-storm.  The  eggs  taken  from  the  last 
mn  were  forwarded  to  Sisson. 
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Storms  were  frequent  and  of  severe  character.  In  October  250,000 
eggs  were  destroyed  by  high  water,  and  in  December  the  McClond  Biver 
was  swollen  to  a  height  of  17^  feet,  do  mails  being  received  daring  a 
period  of  ten  days.  The  current  wheel,  supplying  the  hatchery  with 
water,  escaped  damage,  and  at  the  end  of  the  season  was  taken  to  pieces 
and  stored. 

In  the  statement  which  follows  it  will  be  seen  that  533,100  young 
salmon  were  liberated  at  the  station,  these  having  been  placed  iu  the 
McGloud  Eiver  in  December.  Egg  transfers  to  the  California  commis- 
sion are  shown  by  dates. 


Date. 


Oct.  9. 
Nov.  30 
Bee.  5. 

17. 

29. 
2. 


Bnn,  etc. 


Smnmerran i 

Fall  ran 

do 

do 

do 

Fry  liberated 

Losses,  inclading  250,000  resulting  from  storm. 


Total. 


Number. 


300,900 
477.  UOO 
513,600 
541,000 
248,000 
533,100 
916|400 


3,530,000 


Rainbow  trout. — ^In  January  preparations  were  made  for  the  collec- 
tion of  rainbow-trout  eggs  to  be  forwarded  to  Japan,  and  for  that  pur- 
pose 10,000  were  secured.  These  were  transferred  in  five  consignments 
during  March  and  April  to  Professor  Sasaki,  agricultural  and  commerce 
department,  Tokyo,  four  shipments  arriving  in  satisfactory  condition. 
In  January  a  new  seine  boat  was  built  for  future  use  in  capturing  adult 
salmon.  In  April  a  survey  was  made  looking  to  a  gravity  supply  of  water 
from  a  neighboring  stream,  and  after  its  completion  the  scheme  was 
considered  practicable.  In  June  work  was  commenced  on  the  rack 
across  the  McCloud  Eiver  in  preparation  for  next  year's  supply  of  adult 
fish,  ho  salmon  being  permitted  to  ascend  after  June  30. 

A  collection  of  salmon  eggs  and  fry,  together  with  their  natural  ene- 
mies and  food,  was  prepared  in  alcohol  and  sent  forward,  to  be  included 
in  the  exhibit  at  Chicago.  The  7  a.  m.  air  and  water  temperatures  for 
the  year  are  shown  below: 


Month. 

Air. 

Water. 

Max. 

Min. 

Mean. 

Max. 

Min. 

MesD. 

1892. 
July 

o 

68 
66 
64 
50 
51 
58 

46 
45 
52 
58 
65 
66 

0 

42 
40 
44 
83 
25 
23 

25 
22 
26 
82 

40 

47 

o 
57.80 
55.58 
51.6 
42.77 
89.63 
38.25 

83.61 
37.82 
40.51 
48 

61.85 
55.06 

o 

60 
56 

53 
50 
43 
45 

45 
46 

48 
47 
61 

67 

o 

52 
52 
50 
43 
30 
88 

41 
89 
43 
41 
46 
48 

0 

54.35 

Auenst 

52.61 

September 

51.76 

October 

45l87 

November 

41. 7S 

December 

42.03 

1893. 
January  

42.70 

February 

4164 

March * 

45.13 

April 

45.73 

May 

48.74 

June 

52.6 
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Fort  Gaston  Station,  California  (Livingston  Stonk  and  W.  E.  Dougherty, 

Captain  U.  S.  A.,  in  Charge). 

This  establishment  was  the  first  experiment  in  occapjring  a  Govern- 
ment reservation  on  the  west  coast.  Privileges  granted  by  the  Interior 
Department  were  continued,  and  the  outlook  for  further  good  results  is 
favorable.  The  water  supply  is  unlimited  and  of  finest  quality.  The 
building  occupied  combines  hatchery  and  quarters  for  employees.  Five 
ponds  are  employed  in  holding  brood  fish  and  as  nurseries. 

On  the  abandonment  of  the  reservation  for  military  purposes,  July 
1,  1892,  supervision  passed  from  Capt.  Frank  H.  Edmunds,  TJ.  S.  A.,  to 
Livingston  Stone,  superintendent  of  the  Baird  establishment,  McGloud 
Biver,  Mr.  Stone  remaining  in  charge  until  January,  1893.  The  Secre- 
tary of  War  was  requested  in  December  to  permit  Capt.  William  E. 
Dougherty,  XT,  S.  A.,  to  resume  supervision,  and  the  request  being 
granted,  operations  ibr  the  remaining  half  year  were  under  his 
direction. 

Fish  brought  over  from  the  preceding  fiscal  year  consisted  of  the  fol- 
lowing: Rainbow  trout  (brood  fish),  300;  rainbow  trout  (fry),  18,450; 
Von  Behr  trout  (fry),  24,856;  brook  trout  (fry),  9,854. 

In  July  16,000  lainbow- trout  fry  were  liberated  in  local  streams.  On 
April  30,  there  were  remaining  on  hand  of  Yon  Behr  trout  12,000,  and 
of  brook  trout  7,000.  These  were  liberated  in  May,  with  the  excep- 
tion of  600  of  the  former  and  400  of  the  latter,  retained  for  brood  stock. 
Those  liberated  were  placed  in  the  Supply,  Mill,  and  Tishtang  creeks, 
the  number  of  Von  Behr  being  10,950,  and  the  brook  trout  6,193. 

Quinnat  salmon. — In  August  plans  were  inaugurated  for  the  capture 
of  adult  salmon  from  the  tributaries  of  Trinity  Eiver  and  from  Bed- 
wood  Greek,  a  dam  and  trap  being  constructed  near  the  mouth  of  Mill 
Creek,  a  tributary  of  Trinity  River,  about  4  miles  from  the  station. 
Traps  were  also  constructed  at  Redwood  and  in  Supply  Greek,  the  lat- 
ter being  near  the  station.  The  limited  amount  of  fishing  on  Redwood 
Greek,  as  a  result  of  the  absence  of  canneries  on  that  stream,  rendered 
it  the  most  profitable  source.  Another  trap  in  the  vicinity,  constructed 
by  Indians,  also  furnished  adult  fish. 

Salmon  in  this  region  ascend  the  streams  for  laying  eggs  twice  a 
year,  the  first  run  occurring  early  in  winter  and  the  second  late  in 
spring.  Eggs  taken  in  the  fall  run  amounted,  by  December  31,  to 
180,000,  producing  117,000  fry  for  liberation  in  local  waters  February 
23.  Captures  of  adult  fish  were  made  to  a  limited  extent  in  January 
and  February,  small  numbers  of  eggs  being  taken. 

In  March  and  April  375,000  eggs  were  transferred  from  the  auxiliary 
hatchery  at  Redwood  to  the  station.  Other  consignments  followed, 
which,  together  with  those  from  traps  on  tributaries  of  Trinity  River, 
furnished  640,000  fry  for  liberation  in  local  streams  in  May  and  June. 

Lieut.  Commander  J.  J.  Brice,  U.  S.  N.,  in  a  report  regarding  the 
establishment  of  additional  stations  at  Government  reservations  on 
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the  west  coast,  makes  the  following  refereDce  to  the  spawning  habits 
of  salmon : 

The  coDj unction  of  natural  causen  assisting  salmon  in  all  movements  and  in  depos- 
iting eggs  is  as  interesting  as  beautiful.  In  the  operation  of  spawning,  j&om  my 
own  observation^  the  salmon,  on  arriving  at  the  place  selected,  remain  qniet  until 
recovered  from  the  effects  of  the  long  journey  from  the  sea,  and  for  this  purpose 
they  select  a  pool  where  there  is  protection  or  concealment,  under  driftwood  or  over- 
hanging bank.  In  pairs,  male  and  female,  they  build  nests,  generally  in  the  swift 
water  on  the  ripple  above  or  below  the  pool,  the  male  guarding  it  with  great  jeal- 
ousy,  fighting  away  all  intruders.  The  pool  serves  as  a  place  of  concealment  during 
the  day,  the  salmon  spawning  and  making  the  nest  at  night  or  early  in  the  morning, 
continuing  during  the  day  if  the  sky  is  overcast.  The  act  of  spawning  may  go  on 
at  intervals  for  a  week  before  all  tbe  eggs  are  deposited.  The  construction  of  the 
nest  is  conmienced  by  digging  an  elongated  hole  up  and  down  stream,  the  fish  using 
the  snout  and  fins  in  making  the  excavation,  tiirowing  out  sand  and  gravel  in 
volumes.  The  stones  and  gravel  are  carried  by  the  current  below  the  excavation, 
forming  a  nest  covering  a  space  sometimes  more  than  6  feet  in  diameter,  the  small 
particles  of  sand  and  dirt  being  carried  farther  downstream.  It  seems  strange  thst 
a  collection  of  stone  aud  pebbles  should  form  a  fish  nest,  yet  nature  has  made  it  very 
simple,  and  secured  results  in  a  matter-of-fact  way.  The  eggs  are  deposited  in  the 
hole  by  the  female  and  impregnated  by  the  male,  the  eggs  clinging  together  in  s 
mass  and  to  the  bottom,  tbirty  to  fifty  minutes,  at  the  end  of  which  time  they 
commence  to  separate.  The  gentle  current  sweeping  through  the  trough-like  hole 
carries  each  egg  out  of  the  excavation  as  it  becomes  detached  from  the  mass  and  on 
to  tbe  nest  of  stones  below,  where  it  tumbles  from  one  t6  another  until  it  drops  into 
oue  of  the  crevices,  eventually  finding  its  way  to  the  bottom  of  the  pile  or  nest,  and 
there,  lying  securely  hidden  away,  well  protected  from  predatory  fish,  it  finally 
hatches.  It  takes  from  forty  to  sixty  days  for  the  eggs  to  hatch,  the  time  depending 
upon  the  temperature  of  water.  After  hatching  the  fish  remain  in  the  nest  about 
twenty  days,  until  the  umbilical  sac  is  exhausted,  having  during  this  time  but  one 
instinct,  to  hide  and  burrow  deeper  in  the  nest. 

Steelhead  salmon. — At  tbe  first  haul  of  the  seine  in  October  a  steel- 
head  was  caught,  aud  subsequently  16  more  were  obtained  from  the 
Indian  dam  in  the  vicinity.  These  were  placed  in  a  small  pond  and 
held  for  the  purpose  of  obtaining  their  eggs,  but  none  was  secored. 

Bainboio  trout — In  addition  to  the  brood  fish  already  on  hand,  14 
large  specimens  were  obtained  in  October  from  a  pond  at  the  Indian 
agency.  The  Qggs  from  these  in  March  and  April  were  sufficient  to 
produce  100,000  fry,  20,000  of  which  were  liberated  in  local  waters  in 
May,  the  remainder  being  carried  over  into  the  next  fiscal  year. 

The  mean  temi^erature  of  the  air  in  March  was  43°  F.  and  of  the 
water  44^,  in  April  44.5°  and  44.1o.  The  snow-fall  was  so  great  that 
on  April  22  the  snow  was  over  5  feet  deep,  hard  packed,  on  the  road 
where  it  crosses  the  mountains.  The  fishes  remaining  on  hand  at  end 
of  the  fiscal  year,  June  30, 1893,  are  stated  below : 
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Clackamas  Station,  Oregon  (Waldo  F.  Hubbakd,  Superintendent), 

Quinnat  salmon  eggs  were  obtained  from  the  Clackamas  and  Sandy 
rivers,  the  latter  stream  being  a  new  field.  Alcoholic  collections  of  eggs 
and  fry  were  made  and  transmitted  for  the  World's  Fair. 

At  the  opening  of  the  fiscal  year  the  building  of  a  rack  across  the 
Clackamas  for  arresting  the  ascent  of  spawning  salmon  was  well  under 
way,  the  structure  being  completed  July  7.  The  former  barrier  used  con- 
sisted of  two  racks  built  on  either  side  of  an  island,  but  this  season  the 
stream  was  closed  on  one  side,  the  trap  being  located  opposite.  In  the 
latter  part  of  June  and  throughout  July  a  growth  of  green  moss,  never 
before  observed,  was  found  on  the  bottom  of  the  river,  large  quantities 
floating  down  during  a  period  of  five  or  six  weeks,  banking  against  the 
rack.  Its  removal  required  a  great  deal  of  labor.  During  the  late 
summer  boats  were  repaired  and  minor  improvements  made.  In  Sep- 
tember the  trap  which  formed  a  part  of  the  rack  was  put  in  position, 
suitable  inclosures  built  for  holding  the  parent  fish,  and  egg-collecting 
and  hatching  apparatus  overhauled. 

No  salmon  having  appeared  lat«  in  August,  and  it  having  been 
learned  that  they  could  not  x)ass  the  sawmill  dam  at  Gladstone,  a  tour 
was  made  to  this  jwint  in  company  with  Governor  Pennoyer,  the  exec- 
utive of  the  State  of  Oregon,  the  examination  proving  that  there  were 
no  means  of  ascent.  A  fishway  on  this  dam,  owing  to  poor  construc- 
tion, was  wholly  ineffective.  In  compliance  with  Governor  Pennoyer's 
request,  the  superintendent  of  the  mill  promised  to  erect  a  better  fish- 
way,  but  his  promise  was  not  fulfilled,  and  no  fish  would  have  passed 
the  dam  but  for  freshets,  two  of  which  occurred  in  October. 

The  first  eggs  from  the  Clackamas  trap  were  taken  September  20,  col- 
lections being  made  each  day  thereafter  until  November  11,  the  number 
obtained  amounting  to  3,265,000.  The  greatest  number  taken  in  a  single 
day  was  132,000  on  October  21 ;  the  smallest,  4,000  on  November  11. 
Adult  fish  yielding  eggs  numbered  623.  Male  fish  predominated,  the 
exact  number  not  being  recorded.  About  80  per  cent  of  the  eggs  were 
obtained  in  October;  248,000  in  September,  2,590,000  in  October,  and 
427,000  in  November. 

Early  in  September  two  trips  were  made  to  the  Sandy  Eiver,  distant 
about  15  miles,  a  suitable  location  for  a  field  station  being  found,  both 
for  an  obstructing  rack  and  water  supply  for  developing  eggs.  Prepa- 
rations were  made  for  receiving  and  holding  eggs,  hat(;hingtroughs 
being  transported  overland  from  the  station.  Water  was  obtained  from 
a  spring  brook  by  means  of  a  small  dam  and  a  wooden  flume  150  feet 
long.  Across  the  river  a  rack  175  feet  long,  with  a  trap  below,  was 
constructed.  Employees  were  quartered  in  tents,  all  preparations  being 
completed  by  September  20.  The  taking  of  eggs  was  commenced  Octo- 
ber 6,  continuing  thirty  days,  collections  amounting  to  1,179,000  from 
253  fish.  As  soon  as  the  eggs  had  developed  sufficiently  for  eye-si)ots  to 
be  distinctly  seen  they  were  transferred  to  the  station  by  wagon,  in  four 
loads,  between  November  17  and  December  3,  the  losses  sustained  iuci- 
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dent  to  transfer  being  small.  About  20  per  cent  of  eggs  obtained  here 
were  nnimpregnated,  but  the  relative  loss  in  the  season'^  hatching  was 
small.  Could  the  rack  have  been  placed  earlier  on  the  Sandy  Biver  it 
is  believed  that  larger  collections  could  have  been  made,  the  migration 
of  fish  having  been  in  progress  two  months  before  completing  the  rack. 

The  liberation  of  fry  was  commenced  December  29,  continuing  almost 
daily,  as  they  develox)ed,  until  April  20,  deposits  being  made  in  the 
Clackamas  Eiver  and  in  Clear  Creek,  a  tributary.  The  young  were 
scattered  over  an  area  of  about  5  miles.  In  January  the  water  tem- 
perature was  very  low,  and  as  a  result  of  ice  formation  in  the  troughs 
the  flow  was  almost  cut  off.  In  the  cold  water  the  development  of  fry 
was  retarded,  and  but  few  were  released  during  the  month.  Those 
released  in  February  amounted  to  about  1,000,000,  in  March  to  1,500,000, 
and  in  April  to  about  1,000,000,  the  total  reaching  4,100,000. 

After  the  termination  of  the  egg-collecting  season  the  racks  and 
inclosures  on  the  Clackamas  were  removed  and  stored  above  the  freshet 
line.  From  the  commencement  the  pump  was  required  to  supply  the 
hatchery,  it  being  employed  throughout  Kovember  with  the  exception 
of  three  days.  It  was  also  used  occasionally  in  December,  but  after 
December  21  there  was,  as  a  result  of  rainfall,  sufficient  brook  water. 
On  February  1  and  2  snow  falling  in  the  brook  compelled  constant 
attention  to  keep  the  water  flowing.  Once  during  February  and  again 
early  in  April  Clear  Creek  was  very  high,  floating  one  end  of  the  bridge. 

On  February  7  there  were  received  from  Northville  Station  20,000 
eggs  of  brook  trout.  These  arrived  in  good  condition  and  hatched  with 
slight  loss,  but  the  young  began  dying  just  before  the  sac  was  absorbed, 
all  soon  perishing.    After  March  31  the  station  force  was  reduced. 

Aquaria,  Central  Station,  Washington,  D.  C.  (L.  G.  Harron,  in  charge). 

Both  fresh-water  and  marine  species  were  successfully  maintained  for 
purposes  of  study.  Before  the  expiration  of  the  fiscal  year  the  super- 
intendent was  temporarily  transferred  to  Chicago,  where  he  was  Id 
immediate  charge  of  the  salt-water  section  of  the  aquaria  maintained 
by  the  United  States  Fish  Commission.  The  salt-water  section  at 
Chicago  having  proved  relatively  more  successful  than  the  fresh-water 
section,  it  is  apparent  that  studies  carried  on  at  the  aquaria  in  Wash- 
ington brought  about  the  result,  the  water  in  Chicago  being  circulated 
and  aerated  after  the  processes  developed  here. 

In  July,  1892,  an  experiment  was  made  looking  to  the  reduction  of 
temperature  in  the  aquaria  by  applying  ice  to  the  pipes  in  which  salt 
water  was  circulated,  but  the  consumption  ran  up  to  about  2,000  pounds 
per  day,  making  the  cost  too  great.  Ko  attempt  has  been  made  to 
reduce  temperature  by  application  of  compressed  air.  The  salt  water 
being  in  circulation  and  subject  to  surrounding  air  temperature,  reaches 
a  high  point  in  the  warm  months,  attaining  88^  in  August.  In  winter 
it  is  also  subject  to  low  temperatures,  which,  however,  are  not  so 
extreme,  the  surrounding  air  being  tempered  by  means  of  artificial 
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heat  from  stoves.  In  December  the  temperature  was  43^,  and  in  Janu- 
ary as  low  as  38^  several  days,  in  consequenoe  of  which  the  sheepshead, 
croakers,  and  spots  were  greatly  affected,  all  of  the  first  two  kinds 
dying.  Other  species  were  unfavorably  affected,  but  revived  when  the 
temperature  rose  to  50o  and  60^. 

In  August  the  aquaria  were  repaired  and  put  in  condition  for  restock- 
ing on  the  advent  of  fall.  Collections  were  obtained  from  Woods  Hole, 
Quincy,  Wytheville,  and  the  Washington  Fish  Ponds,  the  steamer 
Fish  Hawk  contributing  specimens  of  marine  animals  and  plants  and 
800  gaUons  of  sea  water  from  the  Chesapeake  Bay.  Salt  water  collec- 
tions were  made  at  Fortress  Monroe,  Va. — water,  animals,  and  plants. 
At  that  point  an  agent  was  employed  periodicaUy  to  make  collections 
and  hold  in  live-cars,  when  a  messenger  was  sent  to  receive  them. 
From  Morehead  City,  N.  C,  February  22  to  28,  there  were  obtained  22 
8i)otted  sea  trout,  14  red  drum,  and  a  number  of  shellfish  and  plants, 
but  the  extremely  cold  winter  had  driven  all  other  species  beyond  the 
leaoh  of  fishermen.  The  Potomac  Biver,  Accokeek  Creek,  Occoquan, 
and  other  local  waters  were  drawn  upon  for  fresh- water  fishes.  A  trip  to 
Fortress  Monroe  in  July  was  unsuccessful  owing  to  high  temi)erature. 

A  fair  degree  of  success  was  this  year  attained  in  holding  the  filefish, 
thom-toads,  and  hermit-crabs,  and  by  experiment  it  was  found  that  sea- 
anemones  could  be  successfully  maintained  in  water  oxygenized  by  the 
introduction  of  air  jets.  During  the  winter  assistance  was  rendered 
the  Commissioner  in  making  his  experimental  tests  of  artificial  and 
natural  sea  water  in  preparation  for  Chicago. 

INVESTIGATIONS. 

The  appearance  of  a  destructive  parasite  on  young  lake  trout  and 
landlocked  salmon  in  June,  1893,  is  referred  to  under  the  Oreen  Lake 
heading. 

An  inquiry,  somewhat  disappointing,  but  based  on  interesting  state- 
ments, was  made  into  the  striped-bass  fishery  in  the  upper  end  of  Albe- 
marle Sound,  with  a  view  of  ascertaining  regular  spawning-grounds. 
The  New  York  fish  commissioners  have  recently  evinced  a  lively  interest 
in  the  subject,  the  office  being  twice  visited  by  Hon.  L.  D.  Huntington, 
chairman,  who  expressed  himself  as  anxious  to  take  up  the  work,  but 
scarcely  able,  on  account  of  inadequate  funds.  In  1892  Mr.  J.  £[. 
Rea,  ot  Edenton,  N.  C,  a  fisherman  of  repute,  operating  the  Williams 
fishery,  a  mile  above  Mackey  Creek,  caught  in  sturgeon  nets  of  11-inch 
mesh  large  numbers  of  striped  bass,  and  while  on  a  visit  to  Washing- 
ton he  informed  a  Fish  Commission  employee  that  over  100  of  these 
fish  were  in  spawning  condition,  the  eggs  freely  running  when  the  fish 
were  taken  into  boats.  The  fish  weighed  from  50  to  75  pounds  each, 
and  being  captured  at  a  point  favorable  for  railroad  and  other  commu- 
nication, the  matter  was  deemed  worthy  of  an  investigation. 

So  far  as  known  the  only  point  where  eggs  can  be  obtained  with  any- 
thing like  uniformity  from  season  to  season  is  on.  t\i^  up'gi^  ^^\at^  ^^ 
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the  Eoanoke,  at  Weldon,  N.  C,  where  supplies  are  limited.  The  Wil- 
liams fishery  being  situated  immediately  below  and  in  the  influence  of 
this  river,  where  it  enters  Albemarle  Sound,  caused  reasonable  hope 
that  something  of  value  might  be  learned.  Accordingly  a  visit  was 
made  to  the  scene,  two  days  being  spent  there,  April  29  and  30.  Inquiry 
developed  the  fact  that  60  per  cent  of  the  sales  by  J.  K.  Bea,  oi>eratiDg 
there,  were  striped  bass,  and  he  was  this  year  fishing  15  pound  nete, 
4  sturgeon  gill  nets,  and  1,500  yards  of  shad  gill  nets.  Provisional 
arrangements  were  effected  for  obtaining  the  spare  room  in  Mr.  Bea's 
buildings,  his  nets,  boats,  and  his  personal  cooperation  for  the  nominal 
sum  of  $1  per  day,  all  fish  stripi)ed  in  obtaining  eggs  to  be  paid  for  at 
the  rate  of  $1  each,  to  cover  damage  sustained.  Eecommendations 
being  approved,  on  May  8  Mr.  J.  L.  Leary,  a  former  citizen  of  Edenton, 
who  had  operated  nets  in  that  region  and  was  acquainted  with  the 
people  and  surroundings,  was  engaged  to  examine  the  fish  taken.  From 
Washington  he  took  50  jars,  the  necessary  piping,  and  a  hand  x)ump,in 
order  to  subject  a  part  of  all  lots  secured  to  the  hatching  test.  Within 
two  days  after  arrival  an  annex  to  the  fish-house,  9  by  29  feet,  contiun- 
ing  hatching  equipment,  was  completed.  Three  stands  intended  for 
salting  fish  were  connected  with  piping,  forming  a  tank  of  300  gallons 
capacity,  and  it  was  found  that  one  person  could  in  20  minutes  easily 
pump  up  a  supply  more  than  ample  to  run  the  50  jars  for  an  hour. 

Within  two  days  the  fishermen  were  confronted  with  a  disastrous 
freshet  from  the  Eoanoke,  the  worst  seen  in  ten  years,  the  sound  water 
being  thick:  for  miles,  and  covered  with  saw  logs,  railroad  ties,  and  trees. 
As  a  result  all  fishing  operations  in  that  area  were  suspended  for  a 
week,  shad  and  herring  disappearing  by  May  20,  none  having  been 
caught  throughout  the  entire  week  in  ten  pound  nets.  The  weather 
became  so  cold  that  frost  was  barely  escaped.  From  May  13,  however, 
and  every  day  after,  the  nets  were  examined,  sometimes  twice  a  day. 
The  total  number  of  bass  caught  consisted  of  182  males  and  10  females, 
none  of  the  latter  being  in  spawning  condition.  The  weight  of  fish  was 
from  2  to  8  pounds,  males  and  females,  with  the  exception  of  one  female 
weighing  50  pounds.  Of  those  caught,  75  were  taken  between  May  38 
and  31.  Not  only  were  Mr.  Bea's  nets  constantly  looked  after,  but  com- 
munication was  kept  up  with  a  number  of  other  fishermen,  and  inquiry 
developed  the  fact  that  but  few  bass  were  anywhere  taken  in  the  sound 
after  the  muddy  water  arrived.  The  sturgeon  fishery,  which  in  1892 
was  inaugurated  on  April  8,  was  not  commenced  this  year  until  April 
20.  A  trustworthy  report  was  received  that  Captain  Hettrick,  the  intro- 
ducer of  the  pound  net  in  the  Albemarle  region,  fishing  some  miles 
below,  took  on  April  15  a  large  striped  bass  which  was  spawning. 

Beferoiice  to  Mr.  J.  K.  Rea^s  book  established  the  fact  that  it  was 
between  April  10  and  18,  1892,  that  the  bulk  of  large  spawning  fish 
referred  to  were  taken.  On  June  20  two  ovaries  in  dry  salt  were  for- 
warded from  Edenton,  one  from  a  72-pound  fish  and  the  other  from  a 
60-xx)und  fish.    The  roe  of  the  larger  weighed  21f  pounds.    These  were 
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obtained  from  Mr.  W.  D.  Bea,  of  Edenton,  who  bad  captnred  the  fish 
between  April  15  and  20. 

On  June  9,  fishing  operations  being  coucladed,  the  equipment  was 
returned.  The  Commission  is  indebted  to  Messrs.  J.  K.  Eea  &  Bros, 
for  courtesies.  As  these  parties  are  on  the  lookout  for  a  recurrence  of 
schools  of  spawning  fish  it  is  believed  that  data  may  yet  be  obtained 
as  a  result  of  the  inquiry. 

DISTRIBUTION. 

In  addition  to  the  regular  work  of  distribution,  the  special  cars  were 
more  or  less  engaged  in  transferring  live  material,  marine  and  fresh- 
water, to  the  World's  Fair,  Chicago,  111.,  for  fish-cultural  and  aquarial 
exhibits  made  by  the  United  States  Fish  Commission.  In  obtaining 
this  material  the  several  stations  of  the  Commission  and  the  steamer 
Fish  Hawk  were  drawn  upon,  salt-water  specimens  being  secured  on 
the  Atlantic,  Gulf,  and  Pacific  coasts.  The  special  cars,  each  having  a 
crew  of  6  men,  were  as  follows:  Car  No.  1,  T.  C.  Pearce  in  charge; 
No.  2,  G.  H.  Lambson  in  charge;  No.  3,  B.  S.  Johnson  in  charge;  No. 
4,  F.  P.  Hagen  and  F.  G.  James  in  charge. 

During  the  year  the  car  service  was  enlarged  in  efficiency  by  the 
purchase  of  a  new  baggage  car,  afterwards  equipped  with  a  special  view 
to  the  character  of  work  to  be  performed.  The  demand  for  this  increase 
arose  from  the  fact  that  there  had  been  a  large  growth  in  the  number 
of  hatching-stations,  while  transx)ortation  facilities  had  remained  the 
same.  Car  No.  4  was  purchased  from  the  Harlan  &  HoUingsworth 
Company, Wilmington,  Del.,  March  1, 1893;  its  length  is  55  feet  7  inches, 
its  width  9  feet  9  inches.  Its  entire  cost  with  the  special  equipment 
was  about  $4,500.  It  was  fitted  with  new  approved  couplers,  conform- 
ing to  regulations  of  the  railway  service.  The  special  equipment  for 
moving  fishes  consisted  of  four  cedar  tanks,  each  4  feet  in  diameter,  and 
two  others  of  the  same  material  8  feet  in  diameter,  all  being  about  2 
feet  in  depth.  These  tanks  were  bolted  to  the  bottom  of  the  cai*,  and 
provided,  at  first,  with  canvas  covers  to  prevent  the  wasting  of  water 
and  undne  agitation  from  which  fish  would  receive  injuries.  Subse- 
quently the  canvas  was  removed  and  in  place  of  it  gratings  of  wood 
provided.  The  gratings  were  made  with  narrow  openings  about  one- 
fourth  inch  wide,  and  were  held  in  position  by  wedges  supported  on 
cleats.  When  the  tanks  were  filled  the  surface  water  was  just  even 
with  upper  surface  of  gratings.  By  means  of  this  appliance  the  water 
was  not  only  restrained  from  wasting  and  from  violent  agitation,  but 
was  also  aerated.  After  the  tanks  had  been  placed  in  i)osition  they 
were  sterilized  by  means  of  steam. 

The  steam  plant  consisted  of  an  upright  boiler  and  duplex  air  pump, 
the  latter  from  the  New  York  Air  Brake  Company,  The  aeration  of 
water  in  the  tanks  was  effected  by  air  circulation,  the  first  application 
to  the  transportation  service,  derived  from  the  air  pump  and  introduced 
into  tanks  by  means  of  rubber  tubing  attached  to  iron  piping.  The 
separation  of  the  air  current  into  minute  bubbles  was  effected  by  forcing 
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through  wooden  plugs  of  the  American  linden  tree,  inserted  a  few  inches 
apart  in  rubber  tubing.  In  addition  to  appliances  already  mentioned, 
sleeping  berths  of  a  temporary  character  were  provided  for  the  crew, 
cooking  arrangements  also  being  made. 

The  fish  commissioners  of  New  York  having  presented  100,000  mus- 
kellunge  to  the  commissioners  of  California,  and  the  latter  authorities 
not  being  able  to  provide  for  the  transportation,  they  sought  the  assist- 
ance of  the  United  States  Fish  Commission,  and  on  May  25  the  fry 
were  taken  on  board  car  'So.  2,  at  Bemus  Point,  N.  Y.  The  trip  was 
highly  successful,  the  loss  in  transit  being  estimated  at  only  9,000. 
Those  which  survived  were  deposited  in  Lake  Merced  and  Lake  Pilar- 
citos,  California,  60,000  in  the  former  and  31,000  in  the  latter,  May  3L 
The  first  named  were  liberated  at  Ocean  View,  San  Mateo  County,  CaL, 
the  latter  at  Millbrse,  in  the  same  county. 

The  scope  of  the  distribution  service  for  the  year  and  the  details  of 
the  distribution  of  fishes  are  shown  in  the  following  tables: 

Summary  ahoioimf  names  of  railroada  and  total  number  of  milea  of  free  iraneportatien 
fumiahed  the  United  States  Fish  Commission  cars  and  messengers  during  the  fiscal  year 
ending  June  SO,  189S, 


Name  of  raUroad. 


Atchison,  ToMka  and  Santa  Fe 

Baltimore  ana  Ohio 

Baltimore  and  Ohio  SonUi weatem 

Burlington,  Cedar  Bapida  and  Northern 

Chesapeake  and  Ohio 

Chicago,  Burlington  and  Qnincy 

Chicago  and  Northwestern 

Chicago,  St.  Paul,  Minneapolis  and  Omaha. . . 
Cleve&nd,  Cincinnati,  Chicago  and  St.  Louis. 

Colorado  Midland 

n^wareand  Hadm>n 

Denver  and  Rio  Grande 

Dolnth  and  Iron  Bange 

Dnluthf  South  Shore  and  Atlantic 

Flint  and  Pere  Marquette 

Fremont,  Elkhom  and  Missouri  Valley 

Grand  Kapids  and  Indiana 

Great  Northern 

International  and  Great  Northern 

JaoksonTille  Southeastern 

Kansas  City,  Fort  Scott  and  Memphis 

Kansas  City,  Fort  Smith  and  Southern 

Kentucky  Central 

LouisTille  and  Nashville 

Michigan  Central 

Minneapolis,  St.  Paul  and  Sault  Ste.  Marie. . . . 

Miasouri,  Kansas  and  Texas 

Missouri  Pacific 

MobileandOhio 

Montana  Union 

Nashville,  Chattanooga  and  St.  Louis 

New  York,  Lake  Erie  and  Western 

Northern  Pacific 

Pennsylvania  Railroad 

Southern  Pacific 

Spokane  Falls  and  Northern 

St.  Louis  and  San  Francisco 

St.  Louis  Southwestern 

Terre  Haute  and  Indianapolis 

Texas  Pacific 

Union  Pacific 

Wabash 

West  Virginia  and  Pittsburg 

Wilmington  and  Northern 

Wiscon sin  Central 

Zanesville  and  Ohio 


Cars. 


6,727 

513 

90 

2,923 

8,136 

7,614 

882 

64 

0,806 

540 

234 


266 

1,452 

824 

935 

342 

26 

545 

1,010 

38 

192 

540 

12,021 

213 

406 

1,347 

466 


98 

296 

4,112 

54 

2,074 

80 

1,786 

212 

634 

1.465 

13,249 

4,072 


1,020 
52 

83,968 


Messen- 
gers. 


1,104 
632 


TotaL 


78 
220 
644 


125 

202 

2,259 

374 


29 
272 


46 
380 


9 
279 


32 


1,370 


752 


4.253 

112 

206 

15 


13,393 


0.831 
1.145 
90 
3,001 
8,356 
8,258 


64 

6,8M 
065 
436 

2,250 
374 
266 

1,481 

1,096 

rs 

343 

26 

545 

1,056 

418 

192 

555 

12.300 

213 

406 

1,347 

406 

32 

96 


5,482 

54 

2.074 

80 

2.538 

212 

034 

1,405 

17,502 

4,184 

206 

15 

1,026 

53 

97.301 
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Statement  of  mileage  by  care,  detached  meeeengere,  and  epedee. 


Kind  of  fifth,  etc. 


Native  food-flabes . 


Trout. 


Carp 

Pike  perch. 


Shad 

World's  Fair 


MiMellaneona 


Total 


Transferred  by- 


Car  1 

Car2 

Car3 

Detached  messenger. 

Carl 

Car2 

Cars 

Detached  measenser. 

Carl 

Detached  messenser. 

Carl 

Car  2 

Detached  messenger. 

Car3 

Detached  messenger. 

Ctrl 

Car2 

Car  3 

Car  4 

Detached  messenger. 

Carl 

Car2 

Car3 

Car* 

Detached  messenger 


Knmber  of  roUes  traveled. 


Paid. 


1,667 

2,641 

8,771 

2,444 

361 

2.287 

7,610 

20,080 

6,188 

1,002 

1,062 

666 

270 

2,642 

0,071 

3,134 

3,004 

3,862 

4,812 

2,872 

222 

222 

410 

222 

0,677 


02,007 


Free. 


6,446 

16,108 

15,338 

035 


10.212 
4,402 

10,240 

4,017 

110 


640 


6,043 
6,806 
4,818 
0,860 
151 


1,057 


07,361 


TotaL 


48,250 

56,101 

12, 117 

2,036 

12, 518 

>  44, 842 

>  12,610 


180,458 


Detaile  of  dietribution. 


Disposition. 


Spotted  oatflah  (letalurus  punetatus) : 

Arizona  Fish  Commission 

Applicants  in  District  of  Columbia, 
niinois 


Chicago,  Burlington  and  Qnincy  Company's  ponds,  near 

:.  iiL.. 


Galeabnrg, 
lAke  Bartlett,  near  Waterloo,  111. 

Applicants  in  Indiana 

Lake  Wawassee,  near  Cedar  Beach,  Ind 

Pine  Lake,  near  Laporte,  Ind 

Upper  Iowa  River,  near  Decorah,  Iowa 

Turkey  River,  near  Cresoo,  Iowa , 

Wapsipinicon  Biver,  near  Independence,  Iowa 

Cedar  Biver,  near  Cedar  Rapids,  Iowa 

Waterloo,  Iowa 

Spirit  Lake,  near  Spirit  Lake,  Iowa 

RMervoir  near  Creston,  Iowa 

Applicants  in  Kansas 

Kentucky , 

Lake  Mineo,  near  Nicholasville.  Ky 

Nolan  and  Valley  creeks,  near  Glendale,  Ky 

Streams  near  Hagerstown,  Md 

Little  CbuD  Lake,  near  Cadillac,  Mich 

Big  Clam  Lake,  near  Cadillac,  Mich 

Applicants  in  Missouri 

New  Mexico 

Ohio 

Bass  Lake,  near  Chardon,  Ohio 

Mahoning  River,  near  Leavittsburg,  Ohio 

Applicuits  in 'Pennsylvania 

French  Creek,  near  Rapid  City,  S.  Dak 

White  Clay  and  Porcupine  creeks,  on  Pine  Bidge  Indian 

Agenc\- ,  S.  Dak 

Beaver  Creek,  near  Huntingdon,  Tenn 


Applicants  in  Virginia 

JacKson  River,  near  Cedar  River,  Virginia. 

Craig  Creek,  near  New  Castle,  Va 

Applicants  in  Washington 

Clear  Lake,near  Clear  Lake,  Wash 

Deer  Lake,  near  Loon  Lske,  Wash 

Chain  of  Lakes  near  Waupaca,  Wis 

C^rp  (OftprinuM  earpw) : 

Applicants  in  Alabama 

Arixona 

Arkansas 

Colorado 

ConneoUout 


Bggs. 


Fry. 


Adnlts  and 
yearliDg. 


722 

5 

383 

325 

160 

100 

125 

230 

200 

90 

60 

600 

500 

258 

147 

860 

120 

100 

60 

800 

800 

307 

1,050 

225 

25 

75 

60 

60 

200 

446 

150 
400 
04 
75 
125 
75 
50 
66 

1.340 

1,301 

1,080 

186 

\^\ 


128       REPORT   OF   COMMISSIONER   OF   FISH   AND   FISHERIES. 


Details  of  diatrUnitUm — Continaed. 


DispoBition. 


Cup  I  Cy]^nut  earpio) — Continned. 

Applicants  in  Delaware t*«a«i 

Delaware  Fiah  Commiaaion 

Applicanta  in  Diatrict  of  Columbia 

Florida 

Georgia 

Georgia  Fiah  Commlaaion 

Appaiachee  River,  near  Farmington,  Ga. 
Oconee  River,  near  Mount  Veniou,  Ga. . . 

WatkinsviUe.  Ga 

Savannah  River,  near  Augusta,  Ga 

Yellow  River,  near  Covington,  Ga 

Applicanta  in  Idaho 

Illinoia 

Indiana 

Indian  Territory 

Iowa 


Xansaa 


Kentucky 

Cumberland  River,  near  Pine ville,  Ky 

Applicanta  in  Louisiana 

Maine 

Maryland 

Maryland  Fiah  Commiaaion , 

Applicanta  in  Masaachuaetta 

Michigan 

Minneaota 

Minnesota  Fiah  Cummission 

Applicanta  in  Miasiaaippi 

Miasonn 

Montana , 

!New  Hampshire 

N  ew  J  eraey , 

New  Mexico , 

New  York 

North  Carolina 

Neuse  River,  near  Goldsboro,  N.  C .' 

Newbern,  N.  C 

Roanoke  River,  near  Weldon,  N.  C 

Trent  River,  near  Newbern,  N.  C - 

Applicanta  in  North  Dakota 

Ohio 

Oklahoma 

Oregon , 

Peunsylvania , 

Rhode  Island 

South  Carolina 

South  Dak<^ 

Streams  on  Pine  Ridge  Inaian  Reservation,  S.  Dak 

Applicanta  in  Tennessee 

Texas 

UUh 

Virginia 

James  River,  near  Richmond,  Va 

Applicants  in  Washington 

West  Virginia 

West  Virginia  Fish  Commission 

Applicanta  In  Wisconsin 

W  iaconsin  Fish  Commission , 

Applicants  in  Wyoming 

Ontario  Fish  Conimisaion,  Canada 

Tench  (Tinea  tinea) : 

Applicanta  in  Arkansas 

Delaware  Fish  Commission 

Applicants  in  Missouri 

Missouri  Fish  Commission 

Meramec  River  at  crossing  of  St.  L.  and  S.  F.  Rwy.,  Mo 

Applicants  in  Mississippi 

Colorado  River,  near  Austin,  Tex 

San  Marcos  River,  near  San  Marcos,  Tex 

Golden  ide  (Idu»  melanotus) : 

Applicants  in  M issou ri 

Now  York .' 

North  Carolina 

Goldfish  {Carastdus  aurattu) : 

Applicants  in  Alabama 

Arkansas 

Colorado 

Connecticut 

Delaware 

District  of  Cohinibia 

Florida 

Georgia 

Idaho 


Eggs. 


Fry. 


Adulta  anil 
yeailiiig. 


1,400 

300 

1,018 

1,545 

2.000 

1,000 

500 

500 

1,000 

1,000 

4S3 

372 

218 

103 

453 

767 

130 

2,000 

105 

]50 

387 

1,030 

200 

102 

118 

1,500 

136 

6^ 

321 

30 

J20 

360 

2.5;i0 

1,844 

3,936 

1,502 

3.936 

2.344 

900 

545 

373 

6 

1,108 

30 

558 

008' 

4,000 

344 

939 

3,189 

2,744 

3,938 

225 

200 

1,000 

410 

10,000 

30 

SOO 

300 

300 

25 

5,000 

6,430 

100 

1,500 

1.500 

10 

100 

10 

78 

171 

43 

87 

76 

2.146 

100 

209 

4 
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Details  of  distribution — Continued. 


DiaixmitioD. 


Goldflah  {Canuiifu  auratu*) — Continned. 

Applicants  inllUnois 

Indiana 

Indian  Territory. . .  — 

Iowa 

Kaniiaa 

Kentncl^ 

Louisiana 

Maine 

HasBachnsetts 

Micliigan 

Minnesota 


MiMiaeippi 
iri... 


MiMoni 

Nebraska 

New  Hampshire 

New  Jersey 

New  York 

North  Carolina 

Ohio 

Oklahoma^ 

Pennsylvania 

Rhode  Island 

Sonth  Carolina 

South  Dakota 

Tennessee 

Texas 

Utah 

Vindnia 

Washington 

West  Virginia 

Wisconsin , 

Shad  ( Clvpea  MpidtMifna) . 

United  States  Fish  Commission  ponds,  Washington,  D.  C. 

Brandywine  Creek,  Wilmington,  Del 

Nantiooke  BiTer,  Seaford,  Del 

Patapsco  River,  Relay  station,  Md 

Patuzent  River,  Laurel,  Md 

Bush  River,  Bush  River  station,  Md 

N(wili  East  River,  North  East,  Md 

Back  River,  Back  River  station,  Md 

Tuckahoe  Creek,  Qneen  Anne,  Md 

Elk  River,  Klkton,  Md 

Cheater  River.  Chestertown,  Md 

Gunpowder  River,  Gunpowder  station,  Md 

Wicomico  River,  Salisbury,  Md 

Gr&id  Pond,  near  Norfolk,  Mass 

Taunton  River,  near  Taunton,  Mass 

Hearrels  Branch,  tributary  to  Shoal  Creek,  tributary  to 

Spring  River,  tributary  to  Neosho  River,  Missouri 

Ddaward  River,  Port  Jervis,  N.  Y 

CaUicoon,  N.  Y 

Delaware  Water  Gap,  Pa 

Lackawaxen,  Pa 

Timber  Creek,  near  Gloucester,  N.J 

Dividing  Creek,  Dividing  Creek,  N.J , 

Nense  River,  Goldsboro,  if.  C 

Branch  of  Cape  Fear  River,  near  Wallace,  N.C 

Lumber  River,  near  Lumberton,  N.  C 

SaaquehannaRiTer,  near  Battery  Island,  Md 

Port  Deposit,  Md 

Columbia,  Pa 

FitesEddy,  Pa 

Peach  Bottom,  Pa 

Hudson  RiTer,  near  Athen  s,  N .  Y 

Congaree  River,  near  Columbia,  S.  C 

Chappawansie  Creek,  Qnantico,  Ya ^ 

NeaDsco  Creek,  Freestone.  Va 

Mattapony  River,  near  Milford,  Va 

Stony  Creek,  Stony  Creek  station,  Va 

Bapidan  River,  Rapidan,  Va 

Otter  River,  Evington,  Va 

RapiMtbannook  River,  Fredericksburg,  Va 

Cedar  River,  Catlett.  Va 

Potomac  River,  Washington,  D.  C 


Eggs. 


Fry. 


a(],  444, 000) 

2, 237, 0(K) 

870,000 

215,  OUO 

405,000 

1, 800, 000 

1,770,000 

1, 360, 000 

900,000 

2.220,000 

450,000 

1,800,000 

840,000 

350,000 

988,000 


Adults  and 
yearling. 


742 

133 

40 

169 

456 

121 

148 

8 

139 

113 

52 

68 

1,723 

14 

183 

523 

272 

596 

4 

1.114 

8 

95 

28 

350 

60 

90 

2,280 

4 

154 

30 


900,000 

450, 000 

1, 720. 000 

750,  WW 

744.000 

776,000 

252,500 

252, 000 

836,000 

7,224.000 

3,650,000 

1,761,000 

1, 770, 000 

1,800,000 

1, 573, 000 

1.660,500 

317,000 

97,000 

335.000 

338,000 

400.000 

292,000 

500,000 

428, 000 


6200,000 


c 600, 000 


0  Deposited  for  rearing  and  distribution  in  fall  of  1893. 

&  Estimated  product  of  700,000  fry  deposited  in  rearing-ponds  at  United  States  Fish  Commission 
Station,  Neosho,  Mo. 

c  Estimated  product  of  1,989,000  try  deposited  in  rearing-ponds  of  the  United  States  Fish  Commis- 
■ion  at  Washington,  D.  C. 

Vt  s»  vo  ■     y 
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Details  of  dUiributum — Continued. 


BispoAltlon. 


QuiniiAt  Mlmon  ( Oneorhynehut  ehouiehay: 

Califomia  FUh  CumniiMion 

McCload  River,  nearBaird,  Cal 

Redwood  Creek,  near  Baird  Ranch,  Cal 

Trinity  River,  Fort  Gaeton,  Cal , 

Clackamas  River,  near  Clackamas,  Oreg 

Atlantic  salmon  l^Umo  »alar) : 

Connecticut  Fish  Commission 

New  York  Fish  Commission 

New  Hampshire  Fish  Commission 

Alamooeook  Lake,  near  Craig  Brook,  Me 

Landlocked  salmon  (Salmo  $alar  Tar.  aebago) : 

Commodore  Clnb,  Hartland,  Me , 

Green  I^ke.  in  Hancock  County,  Me 

Toddy  Fond,  nearOrland,  Me 

Grand  Lake  and  Grand  Lake  Stream,  in  Washington 

County,  Me 

Loch  Leven  trout  (Salmo  levenenais) : 

E.  A.  Adams,  Boston,  Mass 

Geo.  M.  Brown,  for  F.  and  P.  M.  Rwy.  Co.,  Saginaw,  Mich . 

Minnesota  Fish  Commission 

New  Hampshire  Fish  Commission 

Prof.  C.Sasaki,  Tokyo,  Japan 

W.  P.  Greenough,  La  Ch6vroti^re,  Quebec,  Canada 

Lester  River,  near  Dulnth,  Minn , 

Ohio  Fish  Commission 

Applicants  in  Wyoming 

Rainbow  trout  (Salmo  iridnu) : 

Maryland  Fish  Commission 

Minnesota  Fish  Commission 

Missouri  Fish  Commission 

Ne  braska  Fish  Commission 

G.  W.  Thayer,  Provo  City,  Utah , 

Vermont  fish  Commission 

John  H.  Gordon,  South  Bend,  Wyo 

C.  Raveret-Wattel,  F6camp,  Seine  Inffiiieure,  France... 

Prof.  C.  Sasaki,  Tokyo,  Jaoan , 

Kmil  Warner,  Swiss  consul,  Havre,  France,  for  the  Gov- 
ernment of  Switzerland 

Trinity  River,  near  Fort  Gaston.  Cal 

Applicants  in  District  of  Columbia 

Maryland 

Walker  Run,  near  Hagerstown,  Md 

Lake  Erie,  near  Put-in  Bay,  Ohio 

Warner  Mill  Creek,  near  Chanoeford,  Pa 

Applicants  in  V irginia 

Sandy  River,  near  McGregor,  Minn 

Partridge  River,  nearOkwanim,  Minn 

St.  Croix  River,  near  Gordon,  Wis 

White  River,  near  Mason,  Wis 

Applicants  in  Alabama 

Arkan  sas 

Crystal  Lake,  near  Eureka  Springs,  Ark 

Mme  Creek,  near  Nashville,  Ark 

Black  Fish  Lake,  in  St  Francis  County,  Ark 

Silver  Springs,  near  Rogers,  Ark 

Lower  Eversreen  Lake,  in  Lake  County,  Colo 

Applicants  in  District  of  Columbia 

Georgia 

Illinois 

Bloody  Run,  near  McGregor;  Iowa 

Des  Moines  River,  near  Ottumwa,  Iowa 

Des  Moines,  Iowa 

Mississippi  River,  near  Dubuque,  Iowa , 

Applicants  in  Kansas 

Stranffers  Creek,  near  Atchison,  Kans 

Deer  Creek,  near  Atchison,  Elans 

Crane  Creek,  near  London,  Ky 

Applicants  in  Louisiana , 

Maryland , 

Bennett  Creek,  near  Frederick,  Md 

Ballenger  Creek,  near  Frederick,  Md , 

First  and  Second  Mine  runs,  near  Towson,  Md 

Walker  Run,  near  Hagerstown,  Md , 

Shoemaker  and  Silver  runs,  near  Brooklandville,  Md 

Seven  Brooks,  near  Glyndon,  Md 

Applicants  in  Missouri 

Current  River,  near  Chilton.  Mo , 

Shoal  Creek,  near  Neosho,  Mo 

Exeter,  Mo 

GranbytMo 

Barbee  Lake,  near  Ritchey.  Mo 

Indian  Creek,  near  Eagle  Mills,  Mo 


Eggs. 


8,530,000 


108,000 
76,000 
60,000 


20,000 
25,000 
20,000 
15.000 
10,000 
10,000 


40,500 
20,000 
20,000 
87,500 
10,000 
81,000 
10,000 
10,000 
10,000 

80,000 


Fry. 


Adults  and 
yearling. 


633,100 

170,000 

487,200 

4,100,000 


85,000 

2,000 

2,000 

16,500 

65,000 

16.600 

2,000 

20,000 

20,000 

23,000 

20^000 


1,448 


800 

16.081 

48,000 


1,560 
8.850 
2,600 


660 
100 

1,000 
800 
800 
600 

1.660 
600 

3,100 
875 
150 
000 
100 
175 
475 
850 
150 
600 


1,1 
600 

210 

1,000 

500 

1,200 
1.000 
3,560 
8,881 
2,816 
400 


1,100 
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DetaiU  of  diBtribution — Continned. 


Diapoaition. 


Kainbow  trout  {Salmo  <fvf««w)— Contixmed. 

Indian  Creek,  near  Lanasan,  Mo 

Sooth  Fork  of  Bnlfido  River,  near  Fratte  Plaoe,  Mo 

Saynham  Branch,  near  Neoeho,  Mo 

Hiokory  Creek,  near  Neoeho,  Mo 

Big  Lost  Creek,  near  Racine,  Mo 

Blk  RiTor,  near  PineviUe,Mo 

Rntledge,  Mo 

South  Fork  of  Elk  horn  Kiver,  near  Indian  Springs,  Mo. 

Crane  Creek,  near  Crane,  Mo 

Hiaaonri  Fish  Commission 

Applicants  in  New  Jersey 

Stony  Creek,  near  Delaware,  N.  J 

Baritan  River,  near  Trenton,  N.J 

Applicanta  in  New  York 

wiseoy  Creek,  near  Bliss,  K.  Y 

Applicanta  in  North  Carolina 

Flat  Creek,  near  Black  Mountain,  N.  C 

Broad  River,  near  Black  Mountain, K.C 

Honins  Creek,  near  Aaheville,  N.  C 

Toma  Creek,  near  Marion  ,'S.C 

Pnblio  atreama  near  Linv  ilia,  N.C 

Applicanta  in  Pennavlvania 

Hawkea  Pond,  near  Bcranton,Pa 

Mountain  Branch,  near  Houtxdale,  Pa 

Cabin  Branch,  near  York,  Pa 

Cold  Spring  Brook,  near  Suaqnehiinna,  Pa 

Streamanear  Jermyn,Pa 

Falling  Spiinga,  near  Chambersburg,  Pa 

Big  Springs,  near  Florin,  Pa 

Dennia  Run,  near  Coateaville,  Pa 

Steen  Run,  near  Coateaville,  Pa 

Alder  Run,  near  Kylertown,  Pa 

Morgan  Run,  near  Clearfield,  Pa ■ 

Yoanga  Run,  near  Coateaville,  Pa 

Cook  Run,  near  Coateaville,  Pa 

Powell  Run,  near  Coateavillei  Pa 

liOns;  Run,  near  G-ainea,  Pa 

SlkXhvek,  neu*  Toughkenamon,  Pa 

Siarruoca  Creek,  near  Susquehanna,  Pa 

Brandt,  Pa 

Black  Lick  Creek,  near  Conemaugh,  Pa 

Ijaokawanna  Creek,  near  Bumwood,  Pa 

Beaner  Creek,  near  Eaat  Hickory,  Pa 

Canawaato  Creek,  near  Suaquehanna,  Pa 

White  Beer  Creek,  near  Milton,  Pa 

Hemlock  Creek,  near  Brandt,  Pa 

Wild  Cat  Creek,  near  Brandt,  Pa 

Tnnkhannock  Creek,  near  Susquehanna,  Pa 

Pickering  Creek,  near  Phcenixville^  Pa 

Lamb  Creek ,  near  Manafleld,  Pa 

Big  Roaring  Creek,  near  Shamokin,  Pa 

BuUey  Creek,  near  Cheater,  Pa 

Nanon  Creek,  near  Du  Boia,  Pa 

Mm  Creek,  near  TioioL  Pa 

HaUer  Creek,  near  Riohland,  Pa 

Harvtnr  Creek,  near  Nanticoke,  Pa 

West  Branch  of  Suaquehanna,  near  Lock  Haven,  Pa 

Suaquehanna  River,  near  Driftwood,  Pa 

All^heny  River,  near  Conderaport^a 

BlaoK  Li<^  River,  near  Ebeusburg.Pa 

Applicanta  in  South  Carolina 

Long  Caue  Creek,  near  Abbeville,  S.  C 

CuUaaoga  River,  near  Walhal]a,S.C 

Applicanta  lii  Tenneasee 

PUiey  River,  near  Spring  City,  Tenn 

Doe  River,  near  Roan  Station,  Tenn 

Public  atreama,  near  Johnaon  City,  Tenn 

Applicants  in  Texaa 

Cypreaa  Bayou,  near  Jefferson,  Tex 

Otter  Creek,  near  Rutland,  Yt 

Mill  Creek,  near  Middleway,W.Ya 

Cheat  River,  near  Cheat  Bridge,  W.Ya 

Little  and  Big  Plow  rivers,  near  Stevens  Point,  Wis 

Applicanta  in  Virginia 

Algoma  Lake,  near  Howardaville,  Ya 

Bold  Brook,  near  Louisa,  Ya j... 

South  Fork  and  Roaring;  Branch,  near  Big  Stone  Gap,  Ya. 

Pfnkley  Branch,  near  Wy theville,  Ya 

Bens  KuB,  near  Boyce,  v  a 

Laurel  Bun,  near  iJezington,  Ya 

GameroD  and  Four  Mile  runs,  near  Four  Mile  Run,  Ya  . . 
Mountain  atreama  near  Greenwood  Depot,  Ya 


Egg». 


Fry. 


Adult-H  and 
jcarHng. 


1,945 

eoo 

500 

500 

600 

600 

600 

600 

600 

18 

1,300 

1.000 

1,000 

600 

800 

350 

1,500 

1,000 

086 

985 

1,000 

7,175 

600 

l.UOO 

400 

200 

500 

2,2U0 

1,000 

100 

100 

1,000 

1,100 

100 

100 

100 

436 

500 

600 

400 

800 

200 

500 

200 

800 

200 

200 

600 

200 

700 

1,000 

300 

300 

700 

3U0 

600 

500 

600 

600 

1,000 

200 

1,000 

000 

400 

200 

760 

800 

256 

400 

1,461 

1,000 

1,560 

2.100 

4,050 

400 

400 

1,000 

200 

300 

600 

276 
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Disposition. 


Eggi. 


Bainbow  trout  (StUtno  irideiu) — Continued. 

Mountain  streams  near  Cleveland,  Ya 

Stony  Creek,  near  Liberty  Furnace,  Va 

Calhoun  Creek,  near  Bi^  Stone  Gap,  Ya 

HawksbiU  Creek,  near  Luray,  Ya 

Groose  and  Coeocton  creeks,  near  Clark  Gap,  Ya 

Barbour  Creek,  near  Craig  City,Ya 

Mill  Creek,  near  Craig  City,  Ya 

Healing  Creek,  near  Hot  Springs,  Ya. 


Falling  Spring  Creek2_near  Hot  Springs,  Ya. 


Jackson  Kiver,  near  Hot  Springs 

Piney  River,  near  Culpeper,Va 

Kew  River,  near  Point  Pleasant,  Ya 

Cow  Pasture  Kiver,  near  Millboro, Ya 

Catawba  Ri  ver,  near  Fincastle, Ya 

Yon  Behr  trout  {Salmo/ario) : 

Connecticut  Fish  Cummlaalon 

Maryland  Fish  Commission 

Minnesota  Fish  Commission 

Nebraska  Fish  Commission 

New  Hampshire  Fish  Commission 

Yermont  Fish  Commission 

OttoGramm,  Laramie,  Wyo 

Prof.  C.  Sasaki,  Tokyo.  Japan 

W.  P.  Greenough,  La  Ch6vroti^re,  Quebec,  Canada 

Redwood  Creek,  in  Humboldt  County,  Cal 

Three  creeks,  in  Humboldt  County,  Cal 


Supply  Mill  and  Fish  Tang  creeks,  near  Hoopa  YaUey, 
Cal 


TJneva  Lake,  in  Summit  County,  Colo 

Wellington  Lake,  near  Buffalo,  Colo 

Twin  I^kes,  near  Twin  Lakes,  Colo 

St.  Yrain  River,  near  Lyons,  Colo 

Deer  Creek,  near  Bailv,  Park  County,  Colo 

Boulder  Creek,  near  Boulder,  Colo 

Rock  Creek,  in  Lake  County,  Colo 

Fryingpan  Creek,  in  Pitkin  County,  Colo 

Arkansas  River,  near  Salida,  Colo 

Lake  Park,  in  Lake  County,  Colo 

Applicants  in  Idaho 

Maine 

Massachusetts 

Michigan 

Nebraska  Fish  Commission 

South  Branch,  near  Trenton.  N.J 

Demorest  Creek,  near  Congers,  N.  Y 

Analomink  Creek,  near  Delaware  Water  Gap,  Pa 

Applicants  in  Texas 

Applicants  in  Yermont 

Otter  Creek,  near  Proctor,  Yt 

Yermont  Fish  Commission 

Black-spotted  trout  {Salmo  mykiu) : 

Wyoming  Fish  Commission 

Otto  Gramra,  Laramie.  Wyo 

H.M.  Orahood,  Buffalo  Creek,  Colo 

Applicants  in  Colorado 

Wellington  Lake,  near  Buffalo,  Colo 

Twin  Lakes,  near  Snowden,  Colo 

Mammoth  Creek  and  Lake,  near  Central  City,  Colo 

Michigan  Creek,  near  Jefferson,  Colo 

Grizznr  Creek,  near  Glenwood,  Colo 

Deer  Creek,  near  Baily,  Colo 

Arkansas  River,  near  iaalida,  Colo 

Lower  Evergreen  Lakes,  in  Lake  County,  Colo 

Minnesota  Fish  CommiHsion 

Sun  River,  near  Great  Fulls,  Mont 

Belt  Creek,  near  Goodman,  Mont 

Little  Sheep  Creek,  near  Lima,  Mont 

Humboldt  River,  near  Elko,  Nev 

Wisconsin  Fish  Commission , 

Applicants  in  Wyoming , 

Brook  trout  (Salveliniu  fontiwilis) : 

Troutdale  Fish  Farm  Co.,  Mammoth  Springs,  Ark 

Flint  and  Pere  Marquette  R.  R.  Co.,  per  G.  M.  Brown, 
Saginaw,  Mich 

Minnesota  Fish  Commission 

Oregon  Fish  Commission , , 

Yermont  Fish  Commission 

Applicants  in  Colorado 

Uueva  Lake,  in  Summit  County,  Colo 

Wellington  Lake,  near  Buffalo,  Colo 

Lake  Edith,  near  Idaho  Springs,  Colo 


20,000 
35,000 
20,000 
20,000 
25,000 
20,000 
15,000 
10,000 
10,000 


Fry. 


25,000 

5,000 

30,000 


5,000 

25,000 
20,000 
20,000 
20,000 


Adults  and 
yearling. 


800 
000 

1,000 
400 
500 

1,000 

1.000 
500 
970 
MO 

1,000 
200 

1,500 
80O 


178 
50 

10.700 

2,500 

2,000 

2,000 

1,000 

3,050 

4,000 

2,500 

2,000 

2,000 

1,500 

800 

500 

300 

150 

6,000 

003 

1,000 

l.OOO 

aoo 

1,000 
2,500 
2.500 


1,000 
2,000 
7,000 
7,000 
1,000 
1,000 
2,000 
2,000 
500 
1,000 
5.000 
1,000 
2,000 
4,935 
3,000 
5,000 


2.800 
2.500 
2,000 
6.500 
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DeiaiU  of  distrUmtion — Continaed. 


Dispositioii. 


tnmt  iSdivdinui  /ontifMii^— Contiiiaed. 

Twin  Lakes,  near  Snowden,  Colo 

Mammoth  Creek  and  Lake,  near  CeDtral  City,  Colo. 

I<ake  Lenore,  near  Ouray,  Colo 

Texas  Creek,  near  Cotopaxie.  Colo 

GxiailT  Creek,  near  Glenwooa,  Colo 

Clear  Creek,  near  Georgetown,  Colo 

Sonlder  Creek,  near  Boulder,  Colo 

Greenhorn  Creek,  near  Graneroa,  Colo 


Frjringpan  Creek,  near  Norrie,  Colo. 
St.  Yralu  Biver,  near  Lyons,  Colo. . . 


Arkansas  Kiver,  near  Salida.  Colo. 

Korth  Fork  of  South  Platte  Siver,  in  JeiTeraon  Co.,  Colo. . 

North  Fork  of  Horth  Plstte  River,  near  Walden,  Colo. . . . 

Park  Li^e,  in  Lake  County,  Colo 

Sook  Creek,  in  Lake  Counl^,  Colo 

South  Platte  Biver,  in  Park  and  Jefferson  counties,  Colo. . 

Bedwood  Creek,  in  Humboldt  County,  Cal 

Three  Creeks,  in  Humboldt  County,  Cal 

Sufmly  Hill  and  Fish  Tang  creeks,  nearHoopa  Valley,  Cal. 

Apj^ioants  in  Indiana 

Maine 

Alamoosook  Lake,  near  Orland,  Me 

Moose  Pond,  near  Hartland.  Me 

Mill  Brook,  near  North  Amherst,  Msss 

Whatehr  Brook,  near  Whatelv,  Mass 

Broad  Brook,  near  Holyoke,  Mass 

Bush  Creek ,  near  Jenison,  Mich 

dark  Creek,  near  Grand  Bapids,  Mich 

Indian  Mill  Creek,  near  Grand  Bapids,  Mich 

Grand  Biver,  near  Norvell,  Mich 

Brevoort  Lake,  near  Moran,  Mich 

Silver  Lake,  near  Quote,  Mich 

Hickory  Creek,  in  N^ewten  County,  Mo 

Applicants  in  Missouri 

Lake  Leslie,  near  Blkhom,  Mont 

Upper  Eikhom  Creek,  near  Blkhom,  Mont 

Goodman  Creek,  near  Goodman,  Mont 

Lost  Creek,  near  Anaconda,  Mont 

Little  Sheep  Creek,  near  Lima,  Mont * 

Applicants  in  Nebraska 

Otter  Creek,  near  Ogallala,  Nebr 

Middle  Loup  Biver,  near  Halsey,  Nebr .^ 

Nebraaka  Fish  Commission 

Applicants  in  New  Hampshire 

Small  Brook,  near  Nashua,  N.  H 

SantaFe  Biver,  near  Santa  Fe,  N.  Mex. 

Mnsooneton  Creek,  near  Trenton,  X.J 

Lake  View,  near  Bismarck,  N.Dak 

Deer  Creek,  near  London,  Ohio 

Applicants  in  Pennsylvania 

Meadow  Brook,  near  Soranton,  Pa 

Boss  Brook,  near  Honesdale,  Fa 

Tributaries  of  Dyberry  Creek,  nesr  Honesdale,  Pa 

LitUe  Dyberry  Creek,  near  Honesdale,  Pa 

Lackawanna  Creek,  near  Uniondale,  Pa 

Tobyhanna  Biver,  near  Tobyhanna,  Pa 

Black  Lick  Biver,  near  Ebensburg,  Pa 

White  Biver,  near  Hartford,  Vt 

Otter  Creek,  near  Proctor,  vt 

Beaver  Creek  near  Proctor,  V t 

Beechwood  Lake,  near  Marinette,  Wis 

Miller  and  Barker  creeks,  near  Barron,  Wis 

Hay  Creek,  n^ar  Marinette,  Wis 

Pokegama  Creek,  near  Bice  Lake,  Wis 

Menominee  Biver,  near  Marinette,  Wis 

Green  Biver,  near  Weriey,  Wis 

Lake  trout  (Salvdinut  namaycush): 

Connecticut  Fish  Commission 

Iowa  Fish  Commission 

Minnesota  Fish  Commission , 

Nebraska  Fish  Commission 

New  Hsmpshire  Fish  Commissioner 

New  York  Fish  Commission 

Vermont  Fish  Commission 

Burt  Lake,  near  Indian  Biver,  Mich 

Muskrat  Lake,  near  Lake  City,  Mich 

Mullett  Lake,  near  Topinabee.  Mich 

Lake  Erie,  near  North  Bass  Island  reef,  Ohio 

James  Lake,  near  Angola,  Ind 

Lake  Kosciusko,  near  Syracuse,  Ind 

Sylvan  Lake,  near  Pontlac,  Mich 

Lake  Superior,  near  Lester  Park,  Minn 


Eggs. 


Fry. 


Adults  and 
yearling. 


105, 000 
100,000 
100,000 
100,000 
100,000 
100,000 
300,000 


50,000 
30,000 
50,000 
81.500 
30.000 
68,000 
20,000 
1,305,  (Km 


5,000 

6,000 

1,000 

300 

1,000 

2.000 

1,000 

1,000 

2,000 

1,000 

1,000 

10,800 

1,000 

1,500 

2,500 

5,000 

215 

50 

5,900 

800 

500 

27,564 

1,970 

500 

200 

300 

1,000 

500 

500 

500 

978 

800 

900 

100 

2,000 

5,000 

8,000 

2,000 

4,000 

900 

5,000 

5,000 

6,000 

500 

400 

4.850 

1,285 

4.970 

800 

100 

500 

500 

1,560 

500 

973 

800 

500 

1,000 

3.000 

1,200 

500 

950 

500 

1,000 

900 

725 
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Details  of  dUtrOmtum—Continn^^ 


Biaposition. 


Lake  tront  {8alvsUnfUfMmaye\uh)—Ooniinned» 
Lake  Saperior,  near  Gnmd  Portage,  Minn. . . 

Fiab  IslanOlInn 


Sggs. 


Chicago  Bay,  Minn . 
Two  Harbor,  Minn. 


Beaver  Bay,  Minn. 

Grand  MaiaL^  Minn 

Fisherman's  Home,  Mioh 

Washington  Harbor,  Mich.  .^ 

Wright  Island.  Mich 

Tront  Lake,  near  Tower.  Minn ■ 

Eagle  Nest  Lake,  near  Ely,  Minn < 

Big  McDonald  Lake,  near  Ferham,  Minn ■ 

Lake  Sally,  near  Detroit,  Minn 

Minnewaska  Lake,  near  Glenwood,  Minn ■ 

Detroit  Lake,  near  Detroit,  Minn 

Battle  Lake,  near  Battle  Lake,  Minn 

Clear  Lake,  near  South  Bend,Ind < 

Sawyer  Lake,  near  Iron  Mountain,  Mich 

Whitmore  Lake,  near  Whitmore  L^e,  Mich 

Mill  Lake,  near  Wingleton,  Mich 

Tront  Lake,  near  Tront  Lake,  Mich 

Applicants  in  Pennsylvania 

Glass  Factory  Pond,  near  Honesdale,  Pa 

Dun  Pond,  near  Anurat,  Pa • 

Elk  Lake,  near  Honesdale,  Pa 

Harveys  and  Elk  lakes,  near  Scranton,  Pa 

Fiddle  Lake,  near  Ararat,  Pa 

Five-Mile  Lake,  near  Poyntelle,  Pa ■ 

Poyntelle  Lake,  near  Poyntelle^Pa ■ 

Lake  St.  Croix,  near  Hudson,  wis ■ 

Kice  Lake,  near  Rice  Lake,  Wis 

Whiteflsh  (Coregonut  tHup«iformi») : 

New  York  State  Fish  Commission 

Lake  Erie,  near  North  Bass  Island,  Ohio 

Middle  Bass  Island,  Ohio 

Ballast  Island,  Ohio 

Rattlesnake  Island,  Ohio 

Peach  Point  reefs,  Ohio 

Kellev  Island,  Ohio 

Lake  Michigan,  near  Manistiqne  and  Scott  Point 

Epaufette  and  Warehouse  Point — 
Lake  Huron,  near  Thunder  Bay,  Partridge  Point,  Mich.. 

Sturgeon  Point 

EastTrawas 

Miller  Point 

Detour  Passsce,  near  Hay  Point 

W  hi  tefish  Lake,  near  Corinne,  Mich 

Straits  of  Mackinac,  near  Bois  Blanc,  Mioh * 

Lake  Saperior,  near  Duluth,  Minn 

Wisconsin  shore 

Tobin  Bay,  Mich 

Washington  Harbor,  Mioh 

Lake  herring  (Ooregontu  artedi) : 

Lake  Erie,  on  the  reefs  of  Norih  Bass,  Middle  Bass,  Bal- 
last, Rattlesnake,  and  Kelley  islands 

Yellow  perch  {Perea  dawKena) : 

Applicants  in  Illinois 

Chicago,  Burlington,  and  Quincy  Company's  pond,  near 

Galesbnrg,  111 

North  Fork  Creek,  near  Danville,  111 

Sugar  Creek,  near  Paris,  111 

Lake  Maxinkuokee,  near  Marmont,  Ind 

Lake  Wawassee,  near  Cedar  Beach,  Ind 

Pine  Lake,  near  Laporte,  Ind 

Applicants  in  Indiana 

Upper  Iowa  River,  near  Decorah,  Iowa 

Wapsipinicon  River,  near  Independence,  Iowa 

Cedar  River,  near  Cedar  Rapids,  Iowa 

Spirit  Lake,  near  Spirit  Lake,  Iowa 

Applicants  in  Kansas. 


Ken  tncky 

Lake  Mingo,  near  Nicholas ville,  Ky 

Nolan  and  Valley  creeks,  near  Glendale,  Ky 

Applicants  in  Missouri 

New  Mexico 

Mohican  Creek,  near  Lexin/^n,  Ohio 

Mahoning  River,  near  Leavittsville,  Ohio 

Long  Lake,  near  Akron,  Ohio 

Mud  Lake,  near  Hudson,  Ohio 

Tawawa  Lake,  near  Sidney,  Ohio 

White,  Clay,  and  Porcupine  creeks,  near  Pine  Ridge 

Indian  Agency,  S.  Dak 

Beaver  Creek,  near  Huntingdon,  Tenn 


5,000,000 


Fry. 


Adalte  and 
yearling. 


100,000 

76,000 

60,000 

60,000 

50,000 

50,000 

100,000 

100.000 

76,000 

100,000 

100,000 

40,000 

40,000 

40,000 

40,000 

40,000 


4,000. 
4,400, 
4.880, 
2.780, 
8.000, 
8.570, 
1,000, 
1»000, 
8,140. 
1.600. 
1.600. 
8,000. 
2.000, 
2,000. 
1.600, 
2,082, 
6,000, 
1,000, 
500. 


000 
000 
000 
000 

000 
000 
000 
000 
000 

ooo 

000 
000 
000 
000 
000 
000 
000 
000 
000 


6,505,000 


1,000 

1,000 

1,000 

4.806 

8,055 

500 

1,480 

600 

1,800 

1.000 

500 

500 

400 

2,800 

1,050 


3K 

110 

150 

185 

885 

257 

144 

100 

160 

150 

000 

200 

50 

150 

SO 

188 

50 

25 

70 

400 

25 

25 

50 

41 
IBO 
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Details  of  distribution — Continued. 


Disposition. 


Pike  perah  (StixoHedion  vitreum) : 

rike  RiTer,  in  Minnenota 

AppU^Mi is  in  Illinois 

Chain  Lake,  in  St.  Joseph  Conntgr,  Ind 

Chamherlain  hake,  ki  8t.  Joseph  Connty,  Ind 

Riddle  Lake,  in  St.  Joseph  County,  InU 

Clear  Lake,  in  St.  Joseph  Connty,  Ind 

Notre  Dame  Lake,  in  St.  Joseph  County,  Ind 

Hndaan  Lake,  in  Laporte  Connty,  Ind 

Bear  Lake,  near  Albion.  Ind 

PriTate  Lake,  near  Albion,  Ind 

Lake  Wawassee,  near  Cedar  Beach,  Ind 

Pine  Lake,  near  Laporte,  Ind 

Cedar  River,  near  Waterloo,  Iowa 

Small  lakes  near  Iron  Mountain,  Mich 

Poplar  River,  in  Lake  Connty,  Minn 

Sandosky  Rirer  and  tributaries,  near  Upper  Sandusky, 

Ohio 

Lake  Erie,  near  Rattlesnake  Island,  Ohio 

Ponderson  Pond,  near  Burton,  Ohio 

West  Branch  of  Snsqoehanna  River,  in  Clinton  Connty, 

Pa 

West  Bruioh   of    Susquehanna  River,   in   Lycoming 

County,  Pa 

Binnemahonine  Branch,  in  Cameron  County,  Pa 

Month  of  Bi^dBflgle  Creek,  in  Clinton  County.  Pa 

Tennessee  River,  near  Knoxville.  Tenn 

Loudon,  Tenn 

Clinch  River  and  other  streams,  near  Lnttrell,  Tenn 

Tennessee,  Clinch,  and  Emory  nvers,  in  Roane  County, 

Tenn 

French  Broad,  Holston,  and  other  streams,  in  Jefferson 

Connty,  Tenn 

Uttle  River,  Little  Tennessee  River,  and  otber  streams, 

in  Blount  County,  Tenn 

Powell  River  and  other  streams,  in  Campbell  Connty, 

Tenn 

Clinch  River  and  other  streams,  in  Anderson  County, 

Tenn 

Bmmy,  Obeds.  and  other  streams,  in  Morgan  County, 

Tenn - 

French  Broad  and  Pigeon  rivers,  in  Sevier  County,  Tenn. 

Kew  River  and  tributaries,  in  Scott  County,  Tenn 

Beaver  Creekjoear  Huntingdon,  Tenn 

Lakes  of  the  wausaukee  Club,  near  Amberg,  Wis 

Lake  Superior,  near  Superior  Entry,  Wis 

6e»  baas  (Serrantu  atrarUtt) : 

Vineyard  Sound,  off  Massachusetts  coast 

Whittf  bass  (RoeeuM  ehrjf$opa) : 

Applicants  in  Illinois 

Chicago,  Burlington  and  Quincy  Company's  pond,  near 

Galeaburg,  111 

Lake  Wawassee,  near  Cedar  Beach,  Ind 

Pine  Lake,  near  Laporte,  Ind 

Upper  Iowa  River,  near  Deoorah,  Iowa « 

Maquoketa  River,  near  Strawberry  Point,  Iowa 

Turkey  River,  near  Cresco,  Iowa 

Cedar  River,  nesr  Waterloo,  Iowa; 

Spirit  Lake,  near  Si^rit  Lake,  Iowa 

Applicants  in  Kentucky 

wbite  Clay  and  Porcupine  creeks,  on  Pine  Ridge  Indian 

Agency,  S.  Dak 

Beaver  Creek,  near  Huntingdon,  Tenn 

Black  bass  {MicropUrtu  dolomieu  and  M.  aalm<nd4§) : 

Cook  Creek,  near  Florence,  Ala 

BlackUsh  Lake,  in  St.  Francis  Cotinty,  Ark 

Arlaona  Fish  Commission 

Applicants  in  Arkansas 

Col<wado 

Lake  Saltonstall,  near  East  Haven,  Conn 

Delaware  Fish  Commission 

Brandywine  Creek,  near  Wilmington ,  Del 

Applicants  in  District  of  Colnmma 

Georgia 

Boise  River,  near  Bolae,  Idaho 

Applicants  in  Illinois 

Chicago,  Burlington  and  Quincy  Railroad  Company's 

pana,nearOalesbnrg,Ill 

Oiaya  Lake,  near  DeKices  Lake,  111 

Deep  Lake,  near  Lake  ViUa,  111 

SniKiver,  near  East  Hannibia,Ill 

Island  Lalte,  near  Waterloo,  HI 

L«keB«rttoU|  new  Waterloo,  HI 


Eggs. 


600,000 


Fry. 


200,000 
200,000 
200,000 
200,000 
200,000 
2,000,000 
200,000 
800,000 


600,000 
500,000 

600,000 

3,600.000 

500,000 

4,400,000 

1,000,000 
200,000 
400,000 
500,000 
400,000 
400,000 

600,000 

600,000 

500,000 

600,000 

500,000 

300,000 
500,000 
400,000 


Adults  and 
yearling. 


500,000 
4,000,000 

1, 189, 000 


166 


148 

31 

300 


200 


41 

30 
250 

90 
100 
195 
200 
500 

75 

30 

40 
150 

200 
200 
138 
295 
600 
200 

1,000 
480 
850 
281 

1,597 
845 

360 
100 
100 
1,300 
616 
325 
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Details  ofdUtriimtion — Continued. 


Disposition. 


Black  bass  (Mieroptenudolomieu  and  M.  MiZmoidef)— Cont'd. 

Schorr  Lake,  near  Waterloo,  111 

North  ^ork  Creek,  nonr  Danville,  111 

Applicants  in  Indiana 

Lake  Maxinkuckee,  near  Mannont,  Ind 

Lake  Wawassee,  near  Cedar  Beach,  Ind 

Pine  Lake,  near  Laporte,  Ind 

Upper  Iowa  River,  near  Decorah,  Iowa 

Maquoketa  River,  near  Strawberry  Point,  Iowa 

Turkey  River,  near  Cresco,  Iowa 

Wapsipinicon  River,  near  Independence,  Iowa 

Cedar  Kiver,  near  Cedar  Rapids,  Iowa 

Waterloo,  Iowa 

Spirit  Lake,  near  Spirit  Lake,  Iowa 

Reservoir  near  Cresco,  Iowa 

Applicants  InKansas 

Weunat  River,  near  Eldorado,  Kans 

Applicants  in  Kentucky 

Lake  Mingo,  near  Nicholasville,  Ky 

Nolan  and  Vidley  C^reeks,  near  Glendale,  Ky 

Applicants  in  Louisiana 

Maryland 

Plank  Ridge  Run,  near  Leonard  town,  Md 

Potomac  River  above  Great  Falls,  Md 

below  Great  Falls,  Md , 

Principio  Creek,  near  Principio,  Md 

Patnxent  River,  near  Laurel,  Md 

Piscataway  Creek,  near  Stony  Point,  Md 

Nine  Mile  Pond,  near  Spring^eld,  Mass 

Lake  Bre  voort,  near  Moran,  Mich 

Railroad  Lake,  near  Wingleton,  Mich 

Mill  Lake,  near  Wingleton,  Mich 

Little  Clam  Lake,  near  Cad  iliac,  Mich 

Big  Clam  Lake,  near  Cadillao,  Mich 

Applicants  in  Mississippi 

Missouri 

Indian  Creek,  near  Neosho,  Mo 

Applicants  in  New  Jersey 

Overpeck  Creek, near  Leonia9N.  J 

trpper  Millstone  River,  near  Princeton,  N.  J 

Applicants  in  New  Mexico 

New  York 

Honing  Creek,  near  Asheville,  N.  C 

AppUoants  in  Ohio 

Manoning  River,  near  Warren,  Ohio 

Muskingum  River,  near  MoConnellaville,  Ohio 

Mohican  Creek,  near  Lexington,  Ohio 

Rocky  Fork,  near  Hillsboro.  Ohio 

Bass  Lake, near  Chardon,  Onio 

Punderson  Lake,  near  Burton,  Ohio 

Long  Lake,  near  Akron,  Ohio 

Mud  Lake,  near  Hudson,  Ohio 

Tawawa  Lake,  near  Sidney,  Ohio 

Willamette  River,  near  Salem,  Oregon 

Applicanta  in  Pennsylvania 

Mauryp  Dam,  near  Shenandoah,  Pa 

Loyalhanna  Creek,  near  Latrobe,  Pa 

Elndera  Dam,  near  Annville,Pa 

Bied  well  Pond,  near  Scran  ton.  Pa 

Brandywine  Creek,  near  Chadds  Ford,  Pa 

Branca  of  Bruidy  wine  Creek,  near  Honey  brook.  Pa 

Brandywine  Creek,  near  Reading,  Pa 

Tio^aKivcr,  near  Tioga,  Pa 

Keeloy  Run,  near  Shenandoah,  Va 

Allegheny  River,  near  Kittanning,  Pa 

West  Branch  of  Susquehanna  River,  near  Lock  Haven, 

Pa 

Susquehanna  River,  near  Harrisburg,  Pa 

French  Creek,  near  Rapid  City,  S.  Dak 

White,  Clay,  and  Porcupine  creeks,  on  Pine  Ridge  In- 

dian  Agency,  S.  Dak 

Beaver  Creek,  ne«r  Huntingdon,  Tenn 

Private  ponds  in  Texas 

Cisco  Water  Company's  Lake,  near  Cisco,  Tex 

Como  Lake,  near  Fort  Worth,  Tex 

Railroad  reservoir,  near  Coal  Miue  Junction,  Tex 

Mill  Pond,  near  Mineola,  Tex 

Cypress  Bayou,  near  Jefferson,  Tex , 

Applicants  in  Virginia 

Broad  Run,  in  Loudoun  County,  Ya 

Five-acre  Lake,  near  Manassas,  Va 

Mountain  streams,  near  Cleveland,  Va 

Powhick  Creek,  near  Lortnn  Vallev,  Va 

Aquia  Creek,  near  Stafford  Court-fiouse,  Va 


KgK»- 


Fry. 


Adults  and 
yearling. 


90 

aoo 

1,1M 


100 
200 


200 

300 

1,400 

i.r 


ISO 

1,450 

30O 

856 


177 
800 

1,068 

1.000 

400 

soo 

150 

1.000 

1,000 

640 

300 


145 
800 

aoo 

275 
000 

118 
475 
110 
150 
1,060 
850 
65 
550 
150 


250 
60 
350 
225 
100 
250 
250 
500 
1.425 
130 
400 
300 
850 
100 
400 
480 
150 
400 
200 

000 

1.185 

165 

400 
500 

2,275 
110 
100 
100 
100 
400 
7M 

1,000 
800 
200 
100 
200 
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Detaih  of  diatribuiian — Continaed. 


Dispoaitioii. 


Blaek  baas  (MieropUrua  dolomieu  and  M.  nUmoides) — Cont'd 

Walker  Little  Creek,  near  Pulaski  City,  Ya 

Goose  Creek,  in  Loudoan  County.  Va 

Occoqnan  Biver,  near  Woodbridge,  Ya 

Appomattox  Biver.  near  Biackstone,  Ya 

Axma  Biver,  near  AshlMid,  Ya 

North  lUver,  near  Lexington.  Ya 

South  Fork  of  Holston  Biver,  near  Marion,  Ya 

Jackson  Biver,  near  Cedar  Creek,  Ya 

Cow  Paatore  Biver,  near  Long  Dale,  Ya 

North  Biver,  near  Goehen,  Ya 

Craig  Creek,  near  Newcastle,  Ya 

Ooootink  Creek,  near  Ocootink,  Ya 

Neapaioo  C*reek,  near  Freeetnne,  Ya 

Qoantioo  Creek,  near  Qoantico,  Ya 

BeedCvaek,  near  WvthevUle,  Ya 

Applicants  in  Washington 

Gravelly  Lake,netf  Lake  Yiew,  AVash 

Liberty  Lake,  near  Spokane  Falls,  Wash 

Amerioan  Lake,  near  Tacoma^Vash 

Clear  Lake,  near  Clear  Lake,  wash 

Clear  Lake,  near  Medical  Lake,  Wash 

McDonald  Lake,  near  Cedar  Mountain,  Wash 

Deer  I«ake,  neur  I^oon  Lake,  Wash 

Loon  Lake,  near  Loon  Lake,  Wash 

Applicants  in  Weet  Yirginia 

Ganley  Biver,  near  Camden,  W.  Ya 

Lake  Geneva,  near  Lake  Geneva^Wis ^ 

Chain  of  Lakes,  near  Waupaca,  Wis 

Lake  Beulah,  near  Lake  Beulah,  Wis 

Crappie  {Pomoacia  annularis  and  P.  tparddea) : 

Ariaona  Fish  Commisiiion 

Applicants  in  Colorado 

Boue  Biver,  near  Boise,  Idaho 

Applicants  in  Illinois 

Cnjoago,  Burlington  and  Quinoy  Company'a  ponds,  near 
Galeeburg,  111 

Sni  Biver,  near  East  Hannibal  HI 

Korth  Fork  Creek,  near  DanviUe,  III 

Lake  Maxinknokee,  near  Marmont,  Ind 

Lake  Wawassee,  near  Cedar  Beach,  Ind 

Pine  Lake,  near  Laporte.  Ind 

ICaquoketa  Biver,  near  strawberry  Point,  Iowa 

Cedar  River,  near  Waterloo,  Iowa 

Spirit  Lakes  near  Spirit  Lake,  Iowa 

Beservoir  near  Creston,  Iowa 

Applicants  in  Kentucky 

Lake  Brevoort,  near  Moran.  Mich 

Little  Clam  Lake,  near  Cadillac.  Mich 

Big  Clam  Lake,  near  Cadillac,  Mich 

Applicants  in  Missouri 

Ohio 

Muskingum  Biver,  near  McConnellsville,  Ohio 

BockyFork,  near  Hillsboro,  Ohio 

White,  Clay,  and  Porcupine  creeks,  on  Pine  Bidge  In- 
dian Agency,  S.  Dak 

Beaver  Creek,  near  Huntingdon,  Teun 

Jackson  Creek,  near  Cedar  Creek,  Ya 

Cow  Pasture  Biver,  near  Long  Dale,  Ya 

North  Biver,  near  Goshen,  Ya 

Craig  Creek,  near  New  Castle,  Ya 

Dear  Lake,  near  Loon  LiUce,  Wash 

Chain  of  Lakes,  near  Waupaca,  Wis 

Wannouth  bass  (OhcBnobrytttu  gtdoaua) : 

Ariaona  Fish  Commission 

Applicants  in  Idaho 

Boise  Biver,  near  Boise,  Idaho 

Applicants  in  Illinois 

North  Fork  Creek,  near  Danville,  HI 

Sugar  Creek,  near  raris,  Dl 

SnfBiver,  near  East  HannibaL  Dl 

Chicago,  Burlington  and  Quincy  Company's  pondn,  near 
Galesburg.  111. 

Lake  Wawassee,  near  Cedar  Beach,  Ind 

Lake  Mazinkuckee,  near  Marmont,  Ind 

Pine  Lake,  near  Laporte,  Ind 

AppUcanta  in  Indiuia 

Cedar  Biver,  near  Waterloo,  Iowa 

Beservoir  near  Creston,  Iowa 

Spirit  Lake,  near  Spirit  Lake,  Iowa 

Applicants  in  Kentucky 

LakeBeba,  near  Bichmond,  Ky 

Applicants  in  Missouri 


Bggs. 


Fry. 


Adults  and 
yearling. 


200 

2.U00 

t,100 

100 

100 

400 

500 

1,200 

840 

1,100 

750 

1  000 

1,000 

1,000 

968 

100 

550 

300 

500 

300 

897 

800 

700 

400 

400 

1,092 

1,695 

1,285 

lOU 

249 
100 
388 
145 

161 

500 

28 

50 

188 

160 

9 

300 

106 

200 

296 

2.400 

1.510 

1,500 

90 

50 

400 

60 

80 
75 
200 
230 
305 
100 
25 
115 

628 
300 
201 
295 
300 
278 
500 

60 

10 

400 

75 

100 

200 

100 

247 

215 

50 

60 
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DetaiU  of  dUtrUmiUm — Continued. 


Disposition. 


Warmonth  bass  (Oharu^nyttut  gulonu)— Continued. 

Muskinirain  River,  near  McConnelU ville,  Otiio 

White,  Clay,  and  Forcapine  creeks,  on  Pine  Ridge  In- 
dian Agency,  S.  Dak 

Beaver  Creek,  near  Huntingdon,  Tenn 

Shenandoali  River,  near  Ri verton,  Ya 

Jackson  River,  near  Cedar  Creek,  Ya 

Craig  Creek,  near  New  Castie,  Ya 

Loon  Lake,  near  Loon  Lake,  Wash 

Chain  of  Lakes,  near  Waapaca,  Wis 

Rock  hasa  (AmMopUUa  rupettru) : 

Applicants  in  Alabama 

District  of  Columbia 

Geori^ia 

Georgia  Fish  Commission 

Applicants  in  Kansas 

Lake  Evelyn,  near  Bonner  Springs,  Kans 

Mill  Creek,  near  Alma,  Kans 

Lyons  Creek,  near  Junction  City,  Kans 

winnescah  Creek,  near  Pratt,  Kans 

Wild  Cat  Creek,  near  Manhattan,  Kans 

Cottonwood  River,  near  Marion,  Kans  


Applicants  in  Kentucky  . . 
Maryland. . . 
Mississippi, 
iri  ... 


Minsoui 

Osage  River,  near  Schell,  Mo 

Applicants  In  New  Jersey 

North  Carolina 

Pennsylvania 

Susauehanna  River,  near  Milton,  Pa 

Applicants  in  Tennessee 

Texas  

Yirginia 

Local  streams  near  Gladys.  Ya 

South  Mayo  River,  near  Ridgeway,  Ya 

Reed  Creek,  near  Wytheville,  Ya 

Sunflsh  {Lepotnitf  su) : 

Applicants  in  Illinois 

Chicago,  Burlington  and  Quiucy  Railroad  Company's 

pono,  near  Galesbnrg,  III 

Pine.Lake,  near  Laporte,  Ind 

Upper  Iowa  River,  near  Decorah,  Iowa 

Spirit  Lake,  near  Spirit  Lake,  Iowa 

Turkey  River,  near  Cresco,  Iowa 

Applicants  in  Kansas 

Kentucky , 

Missouri 

Mohican  Creek,  near  Lexington,  Ohio 

Tawawa  Lake,  near  Sidney,  Ohio 

.  White,  Clay,  and  Porcupine  creeks,  on  Pine  Ridge  Indian 

Agency,  S.  Dak 

Beaver  Creek,  near  Huntingdon,  Tenn 

Deer  Lake,  near  Loon  Lake,  Wash 

Pickerel  {Lueius  lueitta) : 

Boise  River,  near  Boise,  Idaho 

Beaver  Creek,  near  Huntingdon,  Tenn 

Cod  {Oadtta  morrhva) : 

Massachusetts  Bay,  off  Cape  Ann,  Mass 

Yinevard  Sound,  off  Massachusetts  coast 

Mackerel  (SeanU>w  teombrtu) : 

Yineyard  Sound,  off  Massachusetts  coast 

Flatfish  {Pgeudopleurontctu  amerieanut) : 

Yineyard  Sound,  off  Massachusetts  coast 

Lobster  {Homarus  americanut) : 

Yineyard  Sound,  off  Massachusetts  coast 


Eggs. 


Fry. 


Total. 


1,196,000 


12,063,000 


Adults  and 
yeuiiog. 


20,142.000 
850,900 

484,900 

288,000 

8.818.000 


166,235,800 


222 

(t5 
150 
203 
100 
107 

29 
IDS 

1,400 

150 

SO 

1,000 

1,000 

l.OOO 

SCO 

soo 

500 

soo 
soo 

600 

aoo 

50 

2,700 

1,100 

600 

1,100 
1,700 

300 
1,150 

200 
2,550 

300 

350 
1,100 

556 

30 

200 
32 

190 
25 
45 
80 

100 
80 

100 

31 

75 

9 

7« 
35 


1,488.117 


Note.— By  request  of  the  California  Fish  Commission,  100,000  mnskellnnae  fry  wore  received  from 
the  New  York  Fish  Commission  and  transferred  as  follows :  Lake  Meroea,  near  Ocean  Yiew,  Cal-t 
60.000;  Lake  Pilareitos,  near  Mlllbrae,  Cal.,  81,000. 


1 -THE  FISHERIES  OF  THE  PACIFIC  COAST. 


INTRODUCTORY. 

Within  the  past  five  years  the  fisheries  of  the  west  coast  of  the 
United  States  have  attracted  more  attention  from  the  general  pablic 
than  those  of  any  other  region,  and  some  of  the  questions  which 
have  arisen  in  connection  therewith  have  been  of  great  national  and 
international  importance.  The  principal  branches  which  have  been 
considered  are  the  salmon  industry  and  the  fur-seal  fishery.  The  vast 
interests  depending  on  the  preservation  of  the  salmon  supply  have 
drawn  to  that  subject  the  attention  of  Congress,  as  well  as  of  the  State 
legislatures;  and  the  necessity  for  the  protection  of  the  fur  seal  on  the 
high  seas  and  at  the  rookeries  has  resulted  in  Congressional  action  and 
protracted  diplomatic  negotiations. 

When^  in  1889,  the  United  States  Commission  of  Fish  and  Fisheries 
completed  a  canvass  of  the  fishing  industry  of  the  Pacific  States,  it 
acquired  a  full  knowledge  of  the  extent  and  importance  of  these  fish- 
eries for  the  first  time  in  about  ten  years — that  is,  since  the  investiga- 
tions lor  the  Tenth  Census.  It  was  found  that  the  advance  in  the 
industry  since  that  time  had  been  phenomenal  in  almost  every  branch, 
while  a  number  of  new  features  had  in  the  meantime  developed.  The 
canvass  of  the  fisheries  of  this  extensive  coast  section  was  intrusted 
to  Mr.  W.  A.  Wilcox,  who  entered  into  the  work  with  great  zeal  and 
brought  a  deep  practical  knowledge  of  the  commercial  fisheries  to  bear 
on  the  inquiry.  The  report  based  on  Mr.  Wilcox's  investigations  was 
printed  as  an  appendix  to  the  Eeport  of  the  Commissioner  of  Fish  and 
Fisheries  for  1888.  The  paper  was  extensively  distributed  among  the 
fishing  interests  of  the  west  coast  and  was  received  with  marked  favor. 
Taking  into  consideration  the  rapid  growth  of  this  industry  between 
1879  and  1889,  another  investigation  appeared  opportune  in  1892.  Mr. 
Wilcox  was  again  detailed  for  the  work  and  has  x>erformed  it  in  a  manner 
satisfactory  to  the  Commission  and  creditable  to  himself.  The  follow- 
ing report,  prepared  by  him,  represents  the  results  of  his  inquirien. 

The  previous  inquiry  conducted  by  Mr.  Wilcox  covered  all  features 
of  the  industry,  including  full  descriptions  of  methods,  apparatus, 
fishing-grounds,  etc.,  as  well  as  comprehensive  statistics.  In  the  recent 
investigation  special  attention  was  devoted  to  the  collection  of  detailed 
statistical  data,  and  only  such  descriptive  matter  was  obtained  as  was 
necessary  to  elucidate  the  statistics  or  record  changes  in  the  methods 
or  conditions  since  the  last  canvass.  Statistics  for  the  years  1889  to 
1892,  inclusive,  covering  all  phases  of  the  fisheries  and  related  shore 
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indastries,  were  procured  by  the  personal  efforts  of  the  agent.  The 
commercial  fisheries  of  the  high  seas,  coasts,  bays,  and  rivers  prosecuted 
by  fishermen  of  California,  Oregon,  and  Washington  were  system- 
atically and  completely  considered;  and,  in  most  cases,  the  statistics 
given  represent  actual  records.  As  the  firms  prosecuting  fishing  in 
Alaska  have  their  main  offices  in  San  Francisco  or  other  cities  of  the 
Pacific  States,  Mr.  Wilcox  was  able  to  obtain  from  them  very  satis- 
factory and  approximately  complete  information  for  all  the  fisheries  of 
Alaska  in  which  white  men  are  engaged.  These  data  add  greatly  to 
the  interest  of  the  rejyort  and  permit  the  presentation  of  statistics 
embracing  the  economic  fisheries  of  the  entire  west  coast  of  the  United 
States. 

In  the  vicinity  of  San  Francisco,  Mr.  A.  B.  Alexander,  fishery  expert 
on  the  Fish  Commission  steamer  Albatross,  aided  in  the  canvass.  The 
statistics  given  for  the  year  1893  are  the  results  of  inquiries  carried  on 
by  Mr.  Alexander  during  the  fall  and  winter  of  that  year. 

The  years  which  have  elapsed  since  the  completion  of  the  canvass  of 
the  west  coast  fisheries  in  1889  have  been  characterized  by  great  liter- 
ary activity  as  regards  the  fishing  industry.  The  following  papers 
relating  to  fish  and  fisheries,  issued  by  this  Commission  between  1889 
and  1894,  inclusive,  which  represent  only  a  small  part  of  the  printed 
matter  pertaining  to  this  region  which  has  appeared  in  Gk>vernmeot 
reports,  magazines,  the  public  press,  and  State  documents,  are  sa£B- 
cient  to  show  the  interest  taken  in  the  subject  by  the  national  Fish 
Commission : 

List  of  papers  relative  to  the  fish  and  fisheries  of  the  Pacific  Coast  of  the  United  StateSf 
published  by  the  United  States  Fish  Commission,  from  XS89  to  1894,  inclusive. 

Explorations  of  the  fishing-grounds  of  Alaska,  Washington  Territory,  and  Oregon 

during  1888  by  the  United  States  Fish  Commission  steamer  Albatross, 
The  transplanting  of  lobsters  to  the  Pacific  Coast  of  the  United  States. 
Report  upon  the  pearl  fishery  of  the  Gulf  of  California. 
Report  upon  certain  iuvestigations  relating  to  the  planting  of  oysters  in  southeni 

California. 
Report  on  the  salmon  and  salmon  rivers  of  Alaska,  with  notes  on  the  conditionB, 

methods,  and  needs  of  the  salmon  fisheries. 
The  fishing-grounds  of  Bristol  Bay,  Alaska;  a  preliminary  report  apon  the  inveft- 

tigations  of  the  United  States  Fish  Commission  steamer  Albatross  during  the 

summer  of  1890. 
Report  on  the  fisheries'of  the  Pacific  Coast  of  the  United  States. 
Report  on  the  investigations  of  the  United  States  Fish  Commission  steamer  Alhatrou 

for  the  year  ending  June  30,  1889. 
The  fishing  vessels  ana  boats  of.  the  Pacific  Coast. 
Report  of  the  Commissioner  of  Fish  and  Fisheries  relative  to  the  salmon  and  salmon 

industries  of  Alaska. 
Report  upon  the  investigations  of  the  United  States  Fish  Commission  steamer 

Albatross  from  July  1,  1889,  to  June  30,  1891. 
Report  of  observations  respecting  the  oyster  resources  and  oyster  fishery  of  the 

Pacific  Coast  of  the  United  States. 
Summary  of  fishery  investigations  conducted  in  North  Pacific  Ocean  and  Bering  Se« 

from  July  1,  1888,  to  July  1, 1892. 
On  the  viviparous  fishes  of  the  Pacific  Coast  of  North  America. 
Past  and  futare  of  the  fur  seal. 

Notes  on  the  fisheries  nnd  fishery  industries  of  Puget  Sound. 
Report  upon  the  investigations  of  the  United  States  Fish  Commission  steamer 

Albatross  for  the  year  ending  June  30.  1892. 
The  salmon  fisheries  of  the  Columbia  Kiver  basin,  together  with  a  report  upon 

physical  and  natural-history  iuvestigations  in  the  region. 
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The  fishing  industry  is  one  of  the  most  important  enterprises  of  the 
west  coast,  and  in  some  sections  is  more  prominent  than  all  other 
branches  of  business.  Compared  with  the  other  coastal  sections  of  the 
TTnited  States,  the  States  of  the  Pacific  Goast,  including  Alaska,  now 
maintain  fisheries  that  rank  next  to  those  of  the  New  England  and 
Middle  Atlantic  St>ates  in  extent  and  importance.  The  value  of  the 
fishery  products  is  greater  than  in  the  South  Atlantic,  Gulf,  and  Great 
Lakes  States  combined. 

The  inquiries  of  the  Commission  disclosed  the  fact  that  in  1892  the 
number  of  persons  engaged  in  the  fisheries  of  the  Pacific  States  was 
16,929,  of  whom  5,403  were  in  California,  4,332  in  Oregon,  4,310  in  Wash- 
ington, and  2,884  in  Alaska.  The  aggregate  capital  invested  was  found 
to  be  $9,002,314.  The  shares  of  the  differeut  States  were  $2,526,746  for 
Califomia,  $2,272,351  for  Oregon,  $1,593,567  for  Washington,  and 
$2,609,650  for  Alaska.  The  value  of  the  catch  was  $6,245,192,  a  sum 
representing  the  products  as  landed  by  the  fishermen.  Of  this  amount 
Califomia  is  credited  with  $3,022,991,  Oregon  with  $872,405,  Washington 
with  $931,568,  and  Alaska  with  $1,418,228. 

The  chief  objects  constituting  the  products  of  the  west  coast  fisheries 
are  salmon,  cod,  herring,  flounders,  rockfish,  smelts,  whales,  fur  seals, 
crabs,  shrimps,  and  oysters.  The  salmon  are  nearly  as  valuable  as  all 
of  the  other  products  combined.  Next  to  these  in  point  of  value  are 
whalebone,  oysters,  fur-seal  pelts,  shrimp,  cod,  flounders,  crabs,  herring, 
whale  oil,  rockfish,  and  smelt. 

Chief  among  the  fishery  industries  of  the  Pacific  States  is  the  can- 
ning of  salmon,  which  is  prosecuted  od  a  large  scale  in  California,  Ore- 
gon, Washington,  and  Alaska.  In  1892, 56  canneries  were  in  operation. 
These  utilized  81,487,993  pounds  of  salmon,  having  a  value  of  $2,376,037, 
from  which  1,118,098  cases  of  canned  fish,  each  holding  48  one-pound 
cans  or  the  equivalent,  were  prepared,  the  market  value  of  the  canned 
goods  being  $5,294,032. 

Hugh  M.  Smith, 
Assistant  in  charge  Division  of 
Statistics  and  Methods  of  the  Fisheries. 
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By  William  A.  Wilcox, 
Statistical  Agent^  United  States  Commission  of  Fish  and  Fisheries, 


GENERAL   REMARKS. 

In  the  years  1888  and  1889  the  writer  condacted  a  personal  canvass 
of  the  fisheries  of  the  Pacific  Coast  of  the  United  States.  Detailed 
statistics  of  the  fishing  industry  were  obtained,  and  descriptive  notes 
on  the  history,  apparatus,  and  methods  of  the  fisheries,  the  abundance 
of  tbe  economic  products,  the  fishing-grounds,  etc.,  were  secured.  A 
report'  embodying  the  results  of  that  inquiry  was  published  in  the 
Report  of  the  United  States  Fish  Commissioner  for  1888  and  exten- 
sively distributed  among  the  persons  engaged  in  the  fishing  industry 
of  that  region. 

In  1892  the  rapidly  growing  importance  of  the  various  fisheries  of  the 
Pacific  States,  as  determined  by  the  investigations  in  1888  and  1889, 
apx>eared  to  warrant  further  attention,  and,  accordingly,  in  August  of 
that  year,  the  writer  was  again  detailed  for  duty  on  that  coast  for  the 
parpose  of  making  another  investigation  of  the  commercial  aspects  of 
the  fishing  industry.  The  inquiries  began  on  the  Columbia  Eiver  and 
were  extended  over  the  entire  coasts  of  Washington,  Oregon,  and  Cali- 
fornia, the  canvass  being  completed  in  May,  1893.  The  accompanying 
report  is  based  on  tbe  observations  made  and  information  gathered 
daring  that  time.  The  detailed  references  to  products,  apparatus, 
methods,  fishing-grounds,  etc.,  in  the  previous  report  make  unnecessary 
at  this  time  any  similar  discussion.  The  text  in  the  present  pai)er  is, 
therefore,  intentionally  brief,  and  is  either  explanatory  of  the  statistics 
or  is  addressed  to  changes  that  have  occurred  in  the  industry  since 
the  last  investigation. 

The  years  intervening  between  the  two  investigations  will  be  recalled 
as  those  of  more  or  less  depression  in  nearly  all  kinds  of  business.  A 
period  of  great  commercial  activity  was  followed  by  a  marked  decline 
in  most  branches,  and  many  of  the  young  cities  of  the  west  coast  that 
had  been  giving  employment  to  thousands  of  laborers  and  mechanics 
found  their  growth  for  the  time  checked.  A  general  depression  in  other 
lines  of  trade  has  often  had  a  beneficial  effect  on  the  fisheries.    For  lack 

^Report  on  the  Fisheries  of  the  Pacitic  Coast  of  the  United  States.  269  pages; 
49  plates  of  fishes,  apparatus,  hoats,  vessels,  fishing-gproandB,  etc. 
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of  other  regular  employment,  men  of  small  means  have  tamed  to  the 
fisheries  and  thus  have  not  only  found  work,  but  have  assisted  in  fioir- 
nishing  the  masses  with  cheap  and  wholesome  food  at  a  time  when  this 
was  specially  needed.  This  was  the  case  at  a  number  of  places  in  the 
Pacific  States  during  the  later  years  covered  by  this  report. 

The  previous  report  on  tho  fisheries  of  this  region  contained  a  number 
of  suggestions  for  the  improvement  of  the  fisheries.  Among  these  were 
the  much-needed  use  of  ice,  the  adoption  of  cold  storage,  and  the  better 
care  of  fish  by  fishermen  and  dealers.  In  most  cases  the  desired  reforms 
were  as  conspicuous  for  tbeir  absence  in  1892  as  in  1889.  Fresh  fish 
continue  to  be  sent  to  the  city  markets  as  they  come  from  the  water, 
seldom  being  eviscerated;  and  only  a  small  amount  of  ice,  if  any,  is 
used  on  them  during  transportation .  When  the  market  fishermen  adopt 
the  custom,  which  is  almost  universal  in  the  East,  of  dressing  and  icing 
their  catch  before  shipment,  an  increased  demand  and  better  prices  may 
be  expected,  to  say  nothing  of  the  advantage  which  will  come  to  the 
consumer  through  having  more  wholesome  food. 

As  during  the  previous  investigations,  the  inquiries  of  the  Commis- 
sion were  much  facilitated  by  the  courtesy  of  railroad,  steamboat,  and 
express  companies  in  permitting  access  to  their  records.  The  fishing 
and  canning  firms  of  the  coast  took  great  interest  in  the  agent's  inqui- 
ries, and  often  extended  much  assistance,  in  addition  to  allowing  the 
examination  of  records.  The  thanks  of  the  Commission  are  due  to 
the  fishing  interests  of  the  west  coast  and  also  to  the  members  of  the 
State  fish  commissions  for  courtesies  extended. 

The  field  wotk  on  the  Sacramento,  San  Joaquin,  and  Eel  rivers  and 
Monterey  and  San  Francisco  bays  was  ably  assisted  by  Mr.  A.  B. 
Alexander,  of  the  United  States  Fish  Commission  steamer  Albatrass, 

CONDENSED  STATISTICS  OF  THE  INDUSTRY. 

The  extent  of  the  fisheries  of  the  Pacific  Coast  in  1892  is  shown  in  the 
foUowing  tables,  the  figures  for  California,  Oregon,  Washington,  and 
Alaska  being  separately  given. 

In  the  matter  of  i)ersons  engaged  in  the  industry,  California  leads  in 
the  item  of  vessel  fishermen,  Washington  in  shore  or  boat  fishermen, 
and  Oregon  in  shore  employees,  such  as  factory  hands,  although  Alaska 
leads  in  the  number  of  shoresmen  when  all  its  canneries  are  in  oi)erat]on. 

The  aggregate  investment  in  the  fisheries  of  Alaska  is  greater  than 
elsewhere,  owing  to  the  relatively  expensive  canneries  there  located 
and  the  large  amonntof  working  capital  required  to  operate  them.  Cali- 
fornia takes  first  rank  in  the  number,  value,  and  tonnage  of  vessels 
employed,  and  also  in  the  number  of  seines  and  gill  nets  used,  but  the 
seines  in  Washington  and  the  gill  nets  in  Oregon  have  a  greater  value. 
Oregon  follows  California  in  the  amount  of  the  general  investment,  and 
has  imx>ortant  pound-net  and  wheel  interests  which  are  lacking  else- 
where except  in  Washington. 
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Nearly  half  the  value  of  the  products  of  the  fisheries  of  the  coast 
represents  the  outcome  of  the  fisheries  of  California.  That  State  takes 
precedence  in  the  catch  of  numerous  market  fishes,  iis  well  as  cod, 
oysters,  crabs,  shrimp,  fur  seals,  and  whales.  The  salmon  fishery  is 
most  valuable  in  Alaska,  the  yield  of  whose  fisheries  is  second  to  those 
of  California  in  value.  Washington  leads  Oregon  in  the  general  impor- 
tance of  the  fisheries,  owing  to  the  relatively  important  oyster  fishery, 
which  is  insignificant  in  Oregon. 

Per$on9  employed  in  the  fishing  industry  of  the  Paoifio  Coast  of  the  United  States  in  189S, 


How  employed. 

In  Teeeel  fisheries 

In  shoTe  fisheries 

On  shore 

Total 


Alaska. 


331 
1,020 
1,533 


2,884 


CaUfomia. 

Oregon. 

117 
2,706 
1,510 

1,825 

2,908 

610 

5,403 

4,332 

Washington. 


376 

8,082 

852 


4,310 


Total. 


2,649 
9,775 
4,505 


16,929 


VesselSy  hoatJt,  apparatus,  shore  property ,  and  cash  capital  employed  in  the  fisheries  of  the 

Pacific  Coast  of  the  Untied  States  in  189^, 


Items. 


Vessels 

Tonnage 

Oatflt 

Boats 

Apparatus : 

Smnes 

Gulnets  and  trammel  nets. 

Pound  nets  and  trap  netn . . . 

Bag  nets  and  paranxella. 
nets 

Fylce  nets  and.minor  nets. . 

Lines 

Wheels 

Tongs,  hoes,  etc 

Other  apparatus 

Shore  property 

Cash  capital 


Total 


Alaska. 


No.      Valae. 


40  $461,000 
8,623 

33,400 
63,675 


421 

69 

243 

16 


27,025 
28,750 
13,200 


4,050 


600 

720,650 

1,257,500 


2,609,650 


California. 


No. 


Value. 


84 
12,436.30 


1,391 

193 
2,946 


1,299 
49 


$890,450 


394,000 
183,  520 

20,985 
120.547 


43,960 

980 

15,954 


689 

13, 341 

596.320 

246,000 


12,526,746 


Oregon. 


No. 


24 
802.83 


1,494 

32 

1,396 

247 


50 
40 


Value. 


$90,400 


20,295 
154,425 

12,600 
212,260 
173, 400 


250 

10, 520 

132,852 

140 

2,050 

660,150 

803,000 


2, 272, 351 


Washington. 


No.        Value. 


51 
1, 185. 12 


1,690 

163 
886 
157 


30 


17 


$114, 630 


33,630 
132,330 

46,726 
112,600 
124,700 


600 

5,830 

49,000 

3,505 

6.217 

417,800 

546,000 


1,593,567 


SUMMARY. 


Items. 


Veaaels 

Tonnage. 
Ontfit... 

Boato 

AniMuratus: 


Mnes 

Gill  nets  and  trammel  nets . 
Pound  nets  and  trap  nets. . 
nets  and  paranzella 

nets 


No. 

Value. 

199 
14,510.48 

""4*996" 

$1,566,480 

481.325 
633,860 

457 

5,471 

420 

107, 335 
474, 157 
311,300 

1,299 

43,960  ' 

Items. 


Apparatus— continued . 

Fvke  nets  and  minor  nets . 

Lines 

Wheels 

Tongs,  hoes,  etc 

other  apparatus , 

Shore  property 

Cash  capital , 


No. 


Total. 


129 


57 


Value. 


$1,830 

36,354 

181, 852 

4,843 

22,108 

2, 394, 920 

2, 852, 500 


9, 002, 314 


F.  B.  93- 


10 
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Products  of  thsJUheries  of  the  Pacific  Coast  of  the  United  States  in  1892. 


Species. 


Anchovies 

Barracnda 

Bonito 

Carp 

Cod. 

Cnltns-cod 

Flonnders 

Halibut 

Herring 

Mackerel 

Perch 

Bockflsh 

Salmon 

Sardines 

Seahass 

Shad 

Smelt 

Striped  hass 

Sturgeon 

Yellow-tail 

Other  fish 

Abalone  meats  and 
shells 

Octopus  and  squid. 

Clams,  hard 

Clams,  soft 

Ovsters 

Mussels 

Crabs 

Crawfish 

Shrimp  and  prawn. 

Spiny  lobster 

Terrapin  and  f^gs . 

Hair-seal  and  sea- 
lion  pelts •. 

Fur-seal  pelts 

Sea-otter  pelts 

Whale  oil. 

Whalebone 

Alg« 

Allother  products. 


Total 


Alaska. 


Pounds. 


2,210,836 


18, 700, 000 


42,231,500 


63,151.836 


Value. 


$56,562 


82,000 


1,210,073 


California. 


Pounds. 


ISO. 175 

326,804 

240,332 

65,662 

2,274,565 
230,670 

4,225,885 


4.486.887 
350,300 
335, 117 

1,820,657 

4.862,408 
752,004 
257,712 
626,404 

1,010,884 

56,200 

718, 017 

354,434 

2, 257, 410 

404,547 

374,622 

470,500 

2, 017. 200 

15,008,700 

2,880,000 

2,862,320 


107,573 
2,220 


1,418,228 


5,313,345 

303,275 

45,625 


1, 574, 843 

107,330 

28.325 

28,100 


57,838.466 


Value. 


$1,502 

12,530 
0,400 
2,101 

56,864 
7,070 

04,180 


65,706 
14,150 
10,027 
51,765 
170,031 
15,237 

0,705 
14,372 
53,460 

6,488 
21,854 
13,682 
47,360 

0,351 

20,030 

6,440 

20,433 

608,  257 

12,000 

102,000 


241, 817 
8,486 
8,050 

2,267 

167,528 

36,150 

62,123 

037, 371 

l,i:« 

1,067 


3, 022, 001 


Oregon. 


Pounds.     Value 


26,304 
10,000 
18,870 


$1,315 

400 

1,787 


.1. 


86,115  I  4,255 
25,536,701  781,000 


100,000 


2, 513. 400 


40,500 
147,000 


4,125 
20.000 


28, 521, 105 


3,270 


28,001 


825 
3,062 


405 
3,000 


43.266 
1,720 


872,405 


Washington. 


Pounds. 


630.000 
350,000 
184..')60 
1.410,500 
617, 112 


65. 140 
163,000 
21,684,211 


103.350 
321,726 


543,623 
'55,666 


684,000 
0,805.440 


70,000 

'  2,' 606 

i3,"i25 


37,500 


36, 757, 287 


Value. 


$21,560 

3.191 

29,140 

6,817 


1,903 

4,515 

551,546 


3.183 
6,156 


5,757 
'4*650 


5.700 
147,995 


3,550 

'"mo 

'5,250 


121.528 


2,350 


931,568 


SUMMABY. 


Species. 


Anchovies 

Barracuda 

Bonito 

Carp ^ 

Cod 

Cultus-cod 

Flounders 

Halibut 

Herring 

Mackerel 

Perch 

Rockflsh 

Salmon 

Sardines 

Sea  bass 

Shad 

Smelt... 

Striped  dj 
Sturgeon . . 
Yellow-tail 
Other  fish . 


Pounds. 


150, 175 

326,804 

240, 332 

65,662 

5, 033,  400 
615,074 

4,420,445 

1, 420, 370 

23, 803, 009 

350.300 

400,257 

2,078,772 

04,314,820 

762,004 

257, 712 

738,844 

2,241,620 
56,200 

3, 776, 130 
354,434 

2,312,410 


Value. 


$1,502 
12,530 

0,400 

2,101 
133, 086 
15,260 
07,771 
30,027 
05, 513 
14, 150 
12,230 
60,535 
2,731,550 
15,237 

0,795 
20,825 
50,627 

6,488 
65,612 
13,682 
62,010 


Species. 


Abalone  meats  and  shells. 

Octopus  and  squid 

Claras,  hard 

Clams,  soft 

Oysters 

Mussels 

Crabs 

Crawfish , 

Shrimp  and  prawn 

Spiny  lobster 

Teytipins  and  frogs 

Hair-seal    and     sea-lion 

pelte 

Fur-seal  pelts 

Sea-otter  pelts 1 

Whfleoir 

Whalebone 

AXtod , 

Allother  products ■ 


Total. 


Pounds. 


404, 547 

374,622 

479,500 

2, 750,  700 

25,141.140 

2,880,000 

2, 045, 445 

20.000 

5, 315, 345 

303. 275 

58,750 


1, 574, 843 

107,330 

28,325 

65,600 


186,268,103 


Value. 


$9,351 
29,039 
6,449 
26,068 
849,314 
12,000 
106,945 
3000 
242,317 
8,466 
13,800 

2,267 

439,893 

40,009 

62,123 

037,371 

1,133 

4,317 


6,245,192 


r"™iM 
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Summary  of  the  salmon-oanning  industry  of  the  Pacific  Coast  of  the  United  States  in  1892. 


Stat«8. 

Per 
sons 
em- 
ployed. 

No.  of 
can- 
neries. 

Value. 

Cash 
capital. 

Total 
invest- 
ment. 

Salmon  utilised. 

Salmon  canned. 

Pounds. 

Value. 

Cases. 

Value. 

California 

Oregon 

Wanhington... 
Alaska 

222 
1, 510 

851 
1,399 

6 
22 
13 
15 

$96,000 
508,000 
369,750 
493,400 

$40,000 

835,000 

520,000 

1,067,500 

$135,000 

1.433,000 

889,750 

1,560,900 

1,071,612 
26, 432, 711 
16,449,670 
87,634,100 

$32,568 

703,238 

424, 208 

1,126,023 

15,884 
304,486 
238,758 
468,970 

$75,696 
2,085,072 
1,163,690 
1,969,674 

Total.... 

3,982 

56 

1,556,150  2,462,500  4,018,660 

81,487,998 

2,376,037 

1, 118, 098 

6,204.032 

CALIFORNIA. 
GENEBAL  IMPOETANCE  AND  EXTENT  OF  THE  INDUSTRY. 

The  fisheries  of  California  are  more  important  and  varied  than  those 
of  any  other  west  coast  State,  as  determined  by  the  prodacts  taken. 
Considering  the  entire  country,  the  rank  of  California  as  a  fishing  State 
is  sixth;  in  the  value  of  its  products  it  is  surpassed  only  by  Massachu- 
setts,  Maryland,  New  York,  Virginia,  and  New  Jersey.  The  growth  of 
the  industry  of  late  years  has  been  marked,  and  the  near  future  will 
doubtless  witness  an  advance  in  the  relative  position  of  California  at 
the  expeuseof  several  of  the  east  coast  States  named.  The  i>ossibilities 
for  the  development  of  the  inshore  and  offshore  market  fisheries  and 
of  other  branches  are  believed  to  be  great. 

The  special  products  which  give  to  California  the  important  rank  it 
now  occupies  are  oysters,  shrimp,  crabs,  whales,  fur  seals,  and  the 
general  food-fishes  of  the  coast;  in  the  yield  of  all  these  it  surpasses  the 
other  States  of  this  region.  The  salmon  catch,  while  large  as  compared 
with  the  other  products  of  the  State,  is  insignificant  when  the  remainder 
of  the  region  is  considered.  The  State  owes  much  of  its  prominence  in 
this  connection  to  the  extensive  offshore  vessel  fisheries  carried  on  for 
whales,  cod,  fur  seals,  etc.,  a  branch  of  the  industry  which  is  of  very 
small  extent  elsewhere  on  this  coast. 

The  extent  of  the  fisheries  of  this  State  in  1889, 1890, 1891,  and  1892 
is  shown  in  the  following  tables,  which  relate,  respectively,  to  persons 
employed,  capital  invested,  and  products  taken : 


Persons  employed  in  the  fisheries  of  California. 


How  engaged. 


Vessel  fiaheries, 

Shore  and  lK>at  fisheries 

Canning  industry  and  wholesale  trade 

Total 


1889. 


1,147 

2,940 

607 


4,684 


1890. 


1,412 

2,922 

547 


4,881 


189L 


1,569 

2,964 

676 


6,109 


1892. 


1.825 

2,968 

610 


5.403 
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Vessels,  boats ,  appardtuSf  share  property ^  etc,,  empl-oyed  in  ike  fisheries  of  CiUifonia. 


Items. 


1889. 


No.     I  Valuf. 


Vesaels 

Tonnage 

Outflt 

Boats 

Apparatus  : 

Seines 

Gill  and  trammel  nets. 

Bag  nets  and  paran- 
zella  nets 

Fyke  nets 

Lines 

Pots 

Hoes,  rakes, and  tongs. 

Other  apparatus 

Shore  property 

Cash  capital ,.. 


Total 


53 
8.608.85 


1,351 

187 
2,680 

1,251 
40 


183 


$628,000 


271,382 
170, 336 

21.520 
117,845 

38,755 

080 

11,036 

256 

681 

6,053 

450,806 

344,500 


2,081,950 


1890. 


No. 


63 
10, 261. 80 


1,364 

188 
2,675 

1,251 
49 


196 


Value. 


$715,300 


328.907 
180,500 

21,195 
114, 700 

38,640 

980 

13,238 

273 

679 

7,716 

400, 027 

303,000 


1891. 


No. 


74 
10, 582. 15 


1,387 

192 
2,791 

1,289 
49 


200 


2,215,155 


Value. 


$784,000 


338,959 
184,123 

21, 140 
117,  427 

42,395 

960 

14,230 

278 

683 

11,803 

537,528 

248,000 


2,302,446 


1892. 


No. 


Value. 


84  I  $890,450 

12,436.30    

304.000 

163,520 


1,391 

193 
2,946 

1,299 
40 


203 


20.9^ 
120,547 

43,960 
080 

15,954 
283 


13,058 
506,320 
246,000 


2,526,746 


Products  of  the  fisheries  of  California. 


Species. 


Anchovies,  fresh 

Atka  mackerel,  salted  . 

Barracuda,  fresh 

Barracuda,  salted 

Bonito,  fresh 

Bouito,  salted 

Carp,  iresh 

Cod ,  salted 

Cultus-cod,  fresh 

Flounders,  fresh 

Flounders,  salted 

Herring,  fresh 

KinKtish,  fresh 

Af  acKerel,  fresh 

Perch,  fresh 

Rockflsh,  frenh 

Bockfish,  salted 

Salmon,  chinook,  fresh. 
Salmon,  Chinook,  salted. 
Salmon,  silver,  fresh. . . 
Salmon,  silver,  salted. . 
Salmon,  steelhcad,  fresh 

Sardines,  fresh 

Sea  bass,  fresh 

Sea  bass,  salted 

Shad,  fresh 

Smelt,  fresh 

Striped  boss,  fresh 

Sturgeon,  fresh 

Yellow -tail,  fresh 

Yellow-tail,  salted 

Other  fish 

Abalone    meats    and 

shells 

Octopus  and  squid 

Clams,  hard 

Clams,  soft 

Oysters 

Mussels 

Crabs 

Shrimp  and  prawn 

Spiny  lobster 

Terrapin  and  frogs  . . . 
Hair-seal  and  sea-lion 

pelts 

Fur-seal  pelts 

Sea-otter  i>elts 

Whale  oil 

Whalebone 

Seal  oil 

Cod  sounds 

Cod  oil 

Cod  tongues 

Alg8B 


Total 


1880. 


Pounds. 


Value. 


122, 510 


383,088 

117,626 

80,619 

153,934 

51, 214 

1,463,424 

131, 044 

3,657,990 

67,880 

2,572,811 

8,460 

315, 253 

353,840 

2, 065, 678 

42, 553 

6,765,430 


1, 365, 720 

435,600 

440, 021 

1, 007, 397 

452,847 

2,500 

263,788 

1, 915, 478 

16,296 

693,  650 

188,  272 

58,243 

1,717,851 

310, 079 
484,100 
570,710 
1,118,700 
12,369.000 
2, 100, 000 
2, 030, 400 
5, 535, 322 
266,458 
41,250 


1, 310, 080 

119, 650 

14, 610 


12,600 
20, 170 


53,505,055 


$2,447 


16,381 
4,427 
3,456 
5,421 
1,734 

36,587 
4,736 

87,331 
2,715 

66,101 
254 

13,249 

15, 908 

63,119 

1,866 

271,092 


1890. 


Pounds. 


135,000 


Value. 


$2,700 


395,238 

115. 840 

93.383 

187, 417 

58, 113 

1,782,679 

167, 758 

3, 531, 158 

43,649 

3,  308, 824 

10,208 

311,564 

400,429 

2, 263, 308 

.     30, 716 

3, 380, 116 


16,645 
4,054 
4,2:^7 
6,658 
1,974 

44,567 
6,283 

85,237 
1,747 

51,996 
306 

12,698 

18,273 

67,822 

1,354 

134,492 


40, 826 

17, 324 

lU,  506 

22,429 

17, 057 

125 

10,833 

57, 492 

4,073 

21,250 

7.336 

2,116 

33.  277 

8,089 
38,212 

6,  232 

11,897 

571.. 525 

8,750 

79,045 

253,617 

7,327 

5,400 


1, 184, 052 
167,000 
363,399 

1, 314,  800 

319, 081 

6,581 

318, 140 

2, 073, 599 

20, 119 

612,  585 

112,583 

172, 268 

1,  S95, 101 

203, 783 

267, 809 

511, 980 

1, 261, 980 

12,829,500 

2,  700, 000 
2,  090, 000 
5, 822.  693 

278, 310 
47, 563 


2,198 

15,  219 

30,700 

61,952  2,235,915 

520,478       170,118 

619         11, 790 


882 
807 


2,465.317 


13,800 
29.345 


53,830,194 


35. 381 
6,680 
7,007 

20,591 

12, 560 
291 

11,891 

61,300 
4,021 

18, 869 
4,817 
6,109 

36.022 

5,553 
20,  810 

5,975 

13,421 

592, 137 

11,250 

83,125 

266, 593 

7,747 

7,550 

1,770 

69,816 

29,300 

105, 052 

680, 472 

521 


1891. 


Pounds. 


145,000 

64,800 

575, 751 

119, 042 

106, 410 

174,484 

59,618 

2,047,911 

213, 618 

3, 071,  989 

41,071 

3, 757, 075 

24,080 

518,883 

325,455 

1,893,072 

29, 219 

2, 341, 045 


966 
1,174 


2,592,826 


1, 073, 446 
116,200 
315,  731 
937,568 
372,258 
21,301 
445,006 

2, 126, 084 

30,674 

727,651 

160, 981 

178.  751 

1, 902, 992 

302, 781 

314, 010 

450,800 

1, 515, 360 

13,387,800 

2, 098, 080 

2, 348. 100 

4, 892, 940 

272,245 

49, 762 


1,763,985 

223,771 

9,990 


975 
16,200 
19,141 


52.483,906 


Value. 


♦2,114 
4,860 

21, 717 
4,249 
4,626 
6,179 
2,016 

51,393 
7,630 

77,280 
1,644 

48.671 
963 

20,863 

10,906 

59, 325 
1,258 

01,639 


1892. 


Pounds. 


150, 176 


34,516 
4.448 
6,220 

18,988 

12, 414 
1.022 

15,856 

64,623 
4,602 

22,213 
6,591 
6,334 

37,971 

7,572 
24,323 

5,660 

16,877 

618,465 

12,500 

93,406 

223,601 

7,668 

7,770 

3,206 

134,220 

31,700 

71,190 

1,118,855 

423 


65 

1,134 

765 


3,031,430 


217, 190 
109,  614 
77.110 
172.222 
65,662 
2. 274, 565 
230.670 
4,182,048 
43,837 
4,486,887 
40,000 
360,399 
335,117 
1, 819, 067 
9,670 
3, 641, 204 
90.000 
881,762 
39,000 
310, 442 
752,994 
253,212 
4,500 
0^,494 
1, 919, 894 
06,209 
118,017 
163,027 
191.407 
2, 217, 410 

404,547 
374,822 
479,500 
2,017,200 
15,098.700 
2,880.000 
2,862,320 
5, 313, 34.' 
303,27,> 
46.625 


1,574,843 
197, 339 


600 


27,600 
28,325 


67,838.466 


Value. 


$1,502 


8,688 
8,837 
3,280 
6,120 
2,191 

56,864 
7,070 

92,426 
1.754 

56,796 
1,201 

14,150 

10,927 

51,283 

48S 

141,155 

3.600 

27,632 
1.560 
6.064 

15,237 

9.610 

185 

14,372 

53,468 
6,488 

21.^54 
6,871 
6.811 

46,150 

9,351 

88,038 

6,449 

20,433 

698,257 

12,000 

102,900 

241,817 

8,486 

8,060 

2,267 

167,528 

36.150 

62,123 

937,371 


1,825 
1.133 


3,022,981 
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In  the  foregoing  figares,  the  products  have,  wherever  practicable, 
been  reduced  to  the  common  unit  of  a  pound.  In  the  following  table 
such  products  as  crabs,  clams,  oysters,  etc.,  that  are  comtnonly  sold  on 
a  difi'erent  basis,  and  the  x>6lts  of  marine  mammals  of  which  only  the 
value  is  given  in  the  above  table,  are  shown  by  number,  bushels,  etc., 
as  the  case  may  be. 


Species. 


Cnba number. 

CUms,  hard baHheU . 

Clams,  soft do . . . 

Mussela do... 

Oysters do . . . 

Mair-seal  and  sea^lion  pelts number. 

Fur-seal  pelts do... 

Sea-otter  pelts do. . . 

Whale  oil gallons. 


1889. 

1890. 

1891. 

676. 800 

696,667 

782,700 

8,153 

7,314 

6,440 

18. 645 

21,033 

25.256 

36.000 

45,000 

49,968 

146,150 

151, 325 

158, 130 

814 

639 

573 

1,601 

5,818 

8,948 

307 

293 

163 

201,344 

298,122 

235,198 

1892. 


954,107 

6,850 

33,620 

48, 000 

178, 645 

5:t5 

14,710 

235 

209,979 


SHAD  AND   STRIPED   BASS. 

xlmong  the  most  interesting  and  important  information  that  may  be 
presented  regarding  the  fisheries  of  California  is  that  concerning  the 
remarkable  success  attending  the  introduction  of  shad  and  striped  bass 
in  the  waters  of  the  State.  While  much  has  already  been  said  and 
written  on  this  subject,  the  following  data,  representing  the  x)ersonal 
inquiries  of  the  writer,  are  thought  to  contain  some  points  of  interest 
not  before  generally  known. 

Soon  after  the  shad  first  began  to  be  caught  in  the  gill  nets  of  the 
salmon  fishermen  of  San  Francisco  Bay  and  Sacramento  Eiver,  the  fish 
were  protected  by  State  law,  and  the  few  examples  occasionally  smug- 
gled into  the  San  Francisco  market  sometimes  brought  the  fishermen 
95  apiece.  The  rapid  increase  of  the  fish,  however,  soon  made  it  appar- 
ent that  further  protection  was  unnecessary,  and,  accordingly,  in  1889 
the  restrictions  on  capture  were  removed.  In  the  year  named  the  fish 
were  so  abundant  that  at  times  they  sold  for  10  cents  per  pound.  In 
1892  the  catch  had  become  so  large  that  the  price  at  which  the  fish  were 
retailed  in  San  Francisco  was  only  2  or  3  cents  per  pound,  two  fish  often 
being  sold  for  25  cents.  At  times  the  San  Francisco  Bay  fishermen 
were  able  to  sell  their  catch  at  only  1  cent  a  pound.  In  other  parts  of 
the  State,  where  only  a  small  number  of  shad  are  taken  incidentally 
during  the  salmon  fishery,  much  higher  prices  are  received  in  the  local 
market. 

The  catch  of  shad  in  California  waters  is  made  chiefly  in  San  Fran- 
cisco Bay  and  Sacramento  Eiver.  Monterey  Bay  continues  to  be  the 
southern  limit  on  the  coast  at  which  shad  are  found.  More  fish  are 
taken  on  the  north  side  of  the  bay  by  the  Santa  Cruz  fishermen  than 
elsewhere  in  that  region.  The  mountain  streams  which  enter  the  bay 
at  Santa  Cruz  may  be  responsible  for  the  presence  of  the  shad  only  on 
that  side  of  the  bay.    The  fish  is  also  taken  in  small  numbers  in  all  the 
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coast  rivers  north  of  San  Francisco.  In  the  vicinity  of  San  Francisco 
the  principal  part  of  the  shad  yield  is  obtained  between  February  and 
May,  but  the' market  fishermen  of  San  Francisco  take  larger  or  smaller 
quantities  during  every  month.  San  Francisco  is  the  only  city  in  the 
United  States  in  the  markets  of  which  fresh  shad  just  from  the  water 
may  be  found  at  any  time  in  the  year. 

All  of  the  shad  taken  in  California  are  obtained  with  gill  nets  aod 
haul  seines  used  in  other  branches  of  the  fisheries,  no  special  apparatus 
being  used  and  no  special  attention  being  given  to  their  capture. 

The  following  table  is  of  interest  as  showing  the  rapid  increase  of 
shad  during  the  comparatively  few  years  which  have  elapsed  since  its 
inti*oduction  on  the  Pacific  Goast.  The  fish  have  not  only  increased 
in  numbers,  but  also  show  a  gain  in  average  weight  and  size  which 
has  been  quite  marked.  While  a  few  years  ago  the  average  weight 
was  only  2^  or  3  pounds,  it  is  now  somewhat  over  4  pounds,  and  large 
numbers  of  specimens  weighing  8  pounds  or  more  are  taken. 


Coanties. 

1880. 

1890. 

1891. 

1892. 

Poands. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Contra  Costa 

Humboldt 

06,722 
300 
18,224 
61,072 
20,264 
72,206 

$3,869 

30 

793 

2,443 

810 

2,888 

102,216 

250 

15.960 

116,942 
24,880 
57,892 

N,089 

25 

958 

3,508 

995 

2,316 

106,111 

160 

17,516 

230,460 
30,120 
58,739 

$4,320 
16 
1.051 
6,914 
1,205 
2,350 

139.364 

100 

21, 579 

242, 749 
35,000 
87,702 

$4,181 
10 

SaoTBrnento 

San  Franciaco 

Santa  Crai  r .  ^ .'..,.  ^ 

1,296 
4,855 
1,400 

2,631 

Total 

263,788 

10,833 

318, 140 

11,891 

445.006 

15.856 

526, 4IM 

14.373 

The  striped  bass  of  the  Atlantic  is  justly  classed  as  one  of  the  best 
of  the  food-fishes  of  that  coast.  This  fish  was  unknown  on  the  Pacific 
up  to  its  introduction  a  few  years  since  through  the  agency  of  the 
United  States  Fish  Commission.  During  the  past  four  years  it  has 
steadily  and  largely  increased  in  abundance  aud  size,  apparently 
thriving  as  well  in  its  new  home  on  the  Pacific  Coast  as  on  the  Atlantic 
seaboard.  The  principal  catch  is  from  about  the  first  of  October  up 
to  the  middle  of  February,  but  a  few  are  taken  in  all  of  the  other 
months.  Most  of  the  fish  are  obtained  from  the  salmon  gill  nets  fished 
in  San  Francisco  Bay  and  its  several  arms,  and  near  the  mouth  of  the 
Sacramento  Eiver. 

The  only  apparatus  used  exclusively  for  striped  bass  are  a  few  small 
purse  seines.  The  seines  are  from  40  to  50  fathoms  long,  3  fathoms  deep, 
and  cost  $125  each.  Each  seine  is  operated  by  four  fishermen  and  two 
boats.  The  salmon  gUl  nets,  in  which  many  bass  are  found,  are  200  to 
250  fathoms  long,  4^  fathoms  deep,  with  a  6  to  6^  inch  mesh,  and  a 
value  of  $150  to  $225  each.  Most  of  the  bass  are  taken  in  and  near  the 
mouth  of  the  San  Joaquin  Eiver. 

The  spawning-grounds  of  the  fish  are  located  in  Middle  Kiver  and 
Old  Eiver,  both  arms  of  the  San  Joaquin,  and  only  a  few  miles  above 
its  mouth.    These  rivers  have  sandy  and  gravelly  beds  that  are  favorite 
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groauds  for  the  striped  bass  dnring  the  spawning  season.  Many  fish 
are  taken  from  this  section,  bat  few,  if  any,  are  found  further  up  the 
San  Joaquin  Eiver. 

The  striped  bass  seems  to  make  its  home  between  the  entrance  to  the 
Golden  Gate  and  the  short  distance  mentioned  up  the  San  Joaquin,  a 
distance  of  some  100  to  125  miles.  It  does  not  go  up  the  Sacramento 
Biyer  much,  if  any,  above  its  mouth,  none  being  caught  by  Sacramento 
fishermen  near  that  city. 

The  striped  bass  vary  in  weight  from  3  to  25  pounds,  in  some  cases 
reaching  35  to  40  pounds;  the  average  is  8  to  12  pounds.  With  the 
increase  of  the  abundance  of  the  fish  and  the  augmented  catch,  both 
the  consumer  and  the  fisherman  have  reaped  benefits;  the  marked 
decrease  in  price  that  favored  the  one  was  more  than  made  up  to  the 
fisherman  in  his  larger  sales.  The  average  price  received  by  the  fisher- 
men was  40  cents  a  pound  in  1889,  25  cents  in  1890,  20  cents  in  1891, 
and  12^  cents  in  1892. 

During  the  season  of  1892,  when  fish  were  most  abundant,  the  fisher- 
men received  only  8  cents  a  pound,  and  again,  in  times  of  scarcity,  as 
high  as  20  cents  a  pound.  During  1888  the  few  bass  caught  brought 
a  dollar  a  pound  in  city  markets;  in  1892  the  retail  price  was  20  to  30 
cents  a  pound.    The  yearly  catch  has  been  as  follows: 


Yean. 


1889 
1890 
1891 
1882 


Valae. 


1076 
2,440 
4,270 
5,337 
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DETAILED   STATISTICAL  DATA. 

In  the  following  tables  detailed  statistics  of  the  fisheries  of  Califor- 
nia are  given  for  the  years  1889  to  1892  inclusive.  The  fishery  interests 
of  each  county  are  separately  indicated.  The  tables  presented  are: 
(1)  The  number  of  persons  eugaged  in  different  capacities  in  the  fishing 
industry;  (2)  the  same  designated  by  nativity  and  nationality;  (3)  the 
vessels,  boats,  apparatus,  sliore  property,  and  cash  capital  devoted  to 
the  fisheries;  (4)  the  quantity  and  value  of  products  taken;  (5)  the 
same  sx)ecified  by  the  apparatus  with  which  obtained.  The  statistical 
information  is  thus  more  complete  than  any  heretofore  ofiered  for  this 
State. 

Table  showing  by  countieH  the  number  of  persona  employed  in  the  fisheries  of  California 

in  1SS9, 1890, 1891,  and  1892. 


1889. 

1890. 

Counties. 

On  ves- 
sels 
fishing. 

On 
vessels 

trans- 
porting. 

In  shore 
fish- 
eries. 

On 
shore, 
in  can- 
neries, 

eto. 

Total. 

On  ves- 
sels 
fishing. 

On 

vessels 
trans- 
porting. 

In  shore 
fish- 
eries. 

On 
shore, 
in  can- 
neries, 

etc. 

TotaU 

Contra  Costa ...... 

337 
45 
352 
165 
236 
122 
8 

4« 

72 

797 

35 

195 

35 

60 

9 

380 

18 

24 

4 

62 
67 
31 

89* 

ii 

""   "263 
74' 

399 

112 

383 

165 

325 

122 

8 

57 

105 

2,174 

35 

195 

35 

60 

9 

454 

18 

24 

4 

333 

46 

316 

175 

233 

123 

10 

46 

72 

799 

38 

197 

36 

63 

9 

378 

19 

25 

4 

02 

72 

6 

87" 

ii" 

'""276' 
39 

395 

Del  Norte 

1 

118 

Humboldt ......... 

32S 

1.CM.  AtiitaIah 

175 

Marin  - , , ,  r  -  - , ,  

320 

Monterev 

123 

Oran  ire  . . .  r 

10 

S^ftpmrnnntn 

57 

San  Diefifo 

33 
1,090 

24' 

30 
1,355 

24' 

102 

San  Francisco 

San  Luis  Obisoo. . . 

2,448 

38 

San  Mateo 

197 

SantA  Barbara ..... 

3 

39 

Santa  Cruz 

63 

Shasta 

9 

Solano 

417 

Sonoma. 

19 

Tehama 

25 

Ventura 

4 

Total 

1,123 

24 

2,940 

597 

4,681 

1,385 

27 

2.922 

547 

4,881 

• 

1 

1891. 

1802. 

Counties.          ' 

1 

1 

In  shore 
fish- 
eries. 

On 
shore, 
in  can- 
neries, 

etc. 

Total. 

On  ves- 
sels 
fishing. 

On 
vessels 
trans- 
porting. 

In  shore 
fish- 
eries. 

On 
shoro, 
in  can- 
neries, 

etc. 

Total. 

Contra  Costa 

320 

47 

314 

191 

238 

121 

12 

45 

82 

812 

38 

204 

37 

62 

11 

381 

19 

26 

4 

62 

45 

6 

25 

88 

ll 

""'"281" 

58 

382 

92 

320 

219 

326 

121 

12 

66 

109 

2,629 

38 

204 

40 

62 

11 

439 

19 

26 

4 

320 

48 

320 

199 

239 

121 

12 

44 

62 

824 

38 

200 

37 

60 

11 

384 

19 

20 

4 

02 

3ft2 

DelNort« 

70         118 

Humboldt 

0 
25 
90 

326 

Los  Angeles 

Marin  .-,,-.,,,-- 

3 

10 

234 

329 

Monterey' 

.. 

121 

Oranee 

:"■ 

IS 

Sacramento 

11          55 

San  Dieeo 

27 

1,502 

34 

30 
1,758 

24 

92 

San  Francisco 

San  Luis  ObisDO 

286     2,882 
38 

San  Mat«o  - -  - 

200 

Santa  Harbara 

3 

3 

[       40 

Snnfii  Cruz , 

flO 

Shasta 

00 

11 

Solano 

444 

Sonoma 

19 

Tehama 

26 

Ventura 

! 

4 

Total 

1,532 

37 

2,964 

576 

5,109 

1 

1,798 

27 

2,908 

010 

5,403 
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Table  showing  by  counties  the  nativity  and  nationality  of  the  vessel  fishermen  of  California 

in  1893. 


Loa  Angelea. 

San  Diego. 

San  Francisco. 

Santa  Barbara. 

Conntries. 

Nativ- 
ity. 

Nation- 
ality. 

NatiA'- 

ity. 

Nation- 
aUty. 

Nativ- 

ity. 

Nation- 
ality. 

Nativ- 

Nation- 
ality. 

Africa 

1 

16 
6 
7 

28 

3 

44 

2 

132 

24 

131 

4 

12 

37 

11 

45 

4 

7 

1 

3 

125 

1          20 

120 

34 

6 

31 

43 

14 

65 

129 

6 

642 

9 

2 

18 

Anstndi* 

A  natria ^t 

1 
6 

lUlflinm 

Canada  .r 

China 

6 

6 

3 
29 

Hvmniarlir 

Eantr  IiidiM  

Rncrland 

212 
19 
86 

l^miofk T^^T 

GoraanT 

vcu  luaHi  J    • 

QrnAoa 

Hollffnd T .  -  - 

6 

Ireland 

TtjJv 

1 

■ir""' 

j&nan 

45 
4 

Mexico 

1 

N*»w  Hmnawlrrk  -  -  t  -  ^  ^  ^ 

• 

If  ewibnndland  .r 

1 

NorwaT. 

•-**•'*" 

73 

Nora  Scotia,  .i 

3 

2 

18 

12 

88 
22 

St.  Helena 

••*""*t 

28 

••^•■«** 

Scotland   

8 
55 
71 

4 

1,014 
9 
2 

SimIii  , , ^ 

Swltrvi^rland ,--.---,. 

..,.\ 

TTnited  States. 

7 

8 

6 

12 

3 

3 

United  Stnte^  Tndian^     , 

United  Stateaof  Colombia. 

"W^ffnt  Indieffx T . , ,  x , - . t 

Total 

10 

10 

30 

30 

1,  782 

1,782 

3 

3 

KoTK.— In  this  table  theyarious  provinces  of  the  British  Empire  are  shown  separately  as  regards 
the  nativity  of  the  Ashennen,  but  in  the  matter  of  nationality  all  are  given  under  the  general  head  of 
England. 

Table  showing  the  nativity  of  the  shore  or  "boat  fishermen  of  California  in  1892. 


Countries. 

Counties. 

fiCA 

P 

1 

18 

110 

53 

9 

• 

ea 
(3 

A 
O 

150 

• 

s? 

2 

• 

6 

■ 

s 

a 

6 

m 

a 
2 

i 

16 

• 

■4-t 

M 

137 

American 
Indian. 

OD 

pi 

1 

Sandwich 
Islands. 

» 

0 

:        Great  Brit- 
:               ain. 

« 

• 

-a 

0 

H 

320 

Del  Norte 

30 
26 

•  •  •  • 

2 

48 

itmnhAldt 

•266' 
80 

22 
3 

•  •  •  ■ 

3 

69 

54 

13 

7 

6 

2 

28 
2 

30 
28 

35 
42 

320 

Loa  Ajiffelea. ......... 

• 
13 

16 

199 

Marin.V 

239 

Monterey 

• 

1 



X 

30 

121 

OnuiffA ,, 

6 

12 

Sacramento ^ .  ^ , 

20 

4 

18 

44 

San  Dleff'o 

60 
6 
5 

.... 

12 
56 
30 

62 

Ran  Francisco ^. . . . -, ^ - 

300 

'266" 
18 

7 

•  ■  ■  • 

2 

111 



61 

72 

218 

824 

San  Loia  Obispo 

San  Mat^yi 

1 

38 

200 

Santa  Barbara 

12 
18 

W 

10 
26 

•  ■  •  • 

2 

5 

** 

2 

28 

37 

Santa  Crux  .  ^  ^  r  - .  ^ 

4 

. . . . 

1 

60 

ShaatA    . . . .  r  . 

11 

14 



20    .... 

101 

170 

1 

'"8* 

4 

14 

28 

12 

10 

384 

Sonoma 

10 

**"| 

26 

Vantiini 

;         1 

4 
713 

......... 

4 

346 

1 

64 

205 

66 

34 

Total 

975 

48 

135 

35 

73 

233 

18 

1 

12     10 

2,968 
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Table  iJioaing  tka  naUoxalUy  of  the  tkore  or  boat  JUktrmtn  of  CaUfomia  in  189t. 


ConntrlM. 

CoudUh. 

t 

1 

1 

^ 

! 

1 

1 

t 

ll 

ill 

ij 

8 

S 

a 

t 

1 

1 

Co  tr.Co.1. 

tn 

J* 

220 

ISO 

, 

s 

.. 

1 

30 

2a 

2m' 

2 

"i 

42 
2 

0       8 

7 
30 

12 

11 

10 

W 

*&i" 

»|41 

lli 

1 

H 
138 

1 

5 

20 

71 

M 

12 

< 

8 

3 

..... 

075 

10 

100 

.... 

W 

" 

(70 

« 

" 

" 

to« 

18 

" 

• 

NkUrltj. 

KatkauOlty. 

If 

S 

! 

( 

i 

1 

ConntlH. 

iil 

11 

r 

1 

as 

1 

1 

^ 

1 

1 

p 

1 

1 

H 

? 

1 

cu 

o 

p 

a: 

/• 

ConlniCoiU 

SO 

83 

80 

£S 

•a 

S 

47 

m 

<7 

8T0 

M 

102 

» 

» 

12 

010 

... 

•■ 

103 

IS 

IS 

• 
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Tahle  showing  bjf  oouniieB  ike  apparatus  and  capital  employed  in  theJUkeriee  of  California 

in  1889, 1890, 1891,  and  189g. 


Items. 

Contra  Costa. 

Del  Norte. 

Humboldt. 

Los  Angeles. 

Marin. 

No. 
166 

Yslne. 

No. 

81 

3 
31 

Value. 

No. 

146 

17 
120 

Value. 

No. 

Value. 

No. 

58 

7 
128 
260 

Value. 

1880. 
Boats 

$23,110 

1010 

800 
960 

$3,020 

6,100 
6,600 

99 

4 

108 

23 

$17,925 

400 
4,770 
2,250 

$4,040 
660 

Apparatus— shore  fisheries : 

GDI  nets 

76 

183 

24 

16.500 

4,876 

480 

2,280 

Bag  Tiets ^ ..... 

6,280 

Fy^e  nets 

Trammel  nets 

j^ 

12 

180 

Hoop  nets 

18 

46 

60 

Lines 

480 

"'*88* 

730 
128 

Pots 

Hoes  and  rskfw 

12 

24 

Minor  apparatus 

3 

Shore  property 

24.366 
60,000 

22,000 
12,600 

20,000 
80,000 

405 

66.100 

Cash  <Mq>it&l 

26.000 

Total 

128,810 

37,100 

64,827 

26,608 

58 

7 
126 
245 

104, 457 

1880. 
Boata 

164 

22,970 

30 

3 
30 

887 

800 
918 

142 

16 
116 

2,940 

4,500 
6,325 

106 

4 

118 

23 

18,673 

400 
5,020 
2,250 

4,025 
650 

ApparstoB— shore  fisheries: 

Gill  neto 

72 

190 

24 

15,960 

4,800 

480 

2,245 

Bsff  nets 

6.126 

Fy  ae  nets 

12 

180 

Ho(n>  nets 

18 

45 
60 

Lines 

• 

488 

"ios' 

746 
136 

• 

Pots 

Hoes  and  rakes 

12 

22 

Minor  apparatus 

3 

Shore  nronertT 

24,365 
60,000 

22,666 
17,000 

•  •as 

6,000 
6,000 

416 

66,000 

Gssh  capital 

25,000 

Total 

129,073 

.__- 

41,606 

28,872 

27,638 

104,150 

1881. 

1 
14.41 

600 

Tonnajre.  -  - , 



400 
19,360 

60 

400 
6,450 
2,700 

Boatn. 

160 

22,943 

80 

886 

141 

2,920 

115 

58 

4,010 

Apparatoa— vessel  fisheries: 

Apparatna— shore  fisheries : 

3 
30 

825 
900 

15 

112 

4,600 
6,160 

4 

130 

29 

7 
126 
252 

550 

GiUnets 

70 

188 

24 

15,716 

4,760 

480 

2.245 

Bap  net*  .  - x . . 

6.300 

^^e  nets 

12 

180 

Hoop  nets 

18 

46 
60 

Lines ' 

626 

"'ios' 

910 
135 

Poto ' 

Hoes  and  rak^s i 

14 

22 

Minor  apparatns  ..^               ' 

3 

Shore  property 

24,380 
10,000 

14,000 
12,000 

6,000 
6,000 

5,675 
10,000 

66,076 

Ossh<^apital • 

25,000 

Total 

78,753 

•  •  •  •  . 

28,610 

23,699 

46,580 

104,885 

1802. 

3 
64.21 

7,000 

Tonnage 

1,000 
20,341 

160 

400 
6,060 
2,626 

Boato 

164 

22,910 

30 

886 

144 

3,620 

121 

58 

4,080 

Apparatus— shore  fisheries: 
Seines 

3 
80 

850 
900 

14 
119 

4,200 
6,646 

28 

250 

650 

Gfllnets 

70 

188 

24 

16,626 

4,760 

480 

2,226 
6,250 

B««  nets. 

Fylce  nets 

Trmnmel  nets 

12 

180 

18 

45 
80 

Lines 

570 

*"'io6* 

960 

135 

Hoes  and  rakes 

17 

26 

Minor  apparatus 

3 

obore  nr ddoi* tv  ................ 

24,330 
20,000 

22,000 
8,000 

5,000 
5,000 

5,090 
5,0UO 

\ 

66.000 

Cashcapitia... 

25.U00 

Total 

88,676 

32,635 

24,407 

49,251 

1 

104,314 

\ 
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Apparatus  and  capital 

employed  in 

the  fisheries  of  t 

California,  etc. — Continued. 

Items. 

Monterey. 

Orange. 

Sacramento. 

SanBiego. 

San  Luis 
Obiapo. 

2io. 

Value. 

Xo. 

Value. 

No. 

Value. 

No. 

Value. 

Kg. 

Valae. 

1889. 
Veflfiela  flBhio  b 

11 
127.81 

$5,900 

Tnniifti'ft 

1 

Outfit 

4,425 
15,916 

510 

2,000 
1,200 
1,000 

Boats 

86 

$5,940 



4           MO 

23 

• 

$375 

88 

14 

$1,925 

Apparatus— vessel  flsberics : 
liines 

Apparatus — shoro  fisheries : 

25 

354 

5 

2,500         1 

ififl 

8 
13 

410 
975 

10 

12 

2 

•  •  •  ■  ' 

Gillnet« 

8.U9U 

40 
2 

2,000 

Bag  nets 

Fvlce  Detfl 

200 

1             75 

300 

25 

18 

500 
55 

i 

UooD  nets 1 

i_    -  _ 

....... 

i      . 

Lines 

1,246  1 *0 

467 

100 

Pots 

'         1 

■ 

25 

38 

Hoes  aud  rakes 

i 

i 

20 

45 
5,700 

Minor  apparatus ' 

1 

I 

645 

Shore  iiroDertv 

2, 105 

1,565 
6.000 

9,880 

370 

Cash  caT>ita] 

........1..... 

'20,140 

—  '  '-* 

355 

Total 

37,221 

—  — 

5.340 

1890. 
Vessels  fishine 

10 
105.22 

5,000 

Tonnage 

Outfit 

3,825 
16,275 



Boats 

87 

5,995 

5 

120 

22 

355 
.I...... 

90 

16  >      L975 

Apparatus — vessel  fisheries : 

480 

2,000 
1,200 

t 

Apparatus — shore  fisheries : 
Seines 

25 

357 

5 

2,500 

8,227 

200 

1 

150 

8 
12 

410 
900 

10 

12 

2 

Gill  nets 

28         1.910 

Bac  nets 

1 

75 

1,000  ,       2  <         3CIU- 

FvKe  nets 

25 
17 

500 
53 

1 

^oop  nets 

1 

1 

Lines 

1,287    

65 

490 

38 

20 

45 

5,700 

1          110 

Pota 

25 

Hoes  and  rakes 

i 

I 

Minor  apparatus 

•  •  •  •  - 

400 

Shore  property 

2,230 

1,578 
6,000 

■*••••  ■ 

too 

Cash  capital 

1 

Total 

20,439  L. 7.; 

41b 

^ 

9.796 

—  ^^— — 

36,073 

_    — 

5.196 

1891. 
Yeasels  fishing 

9 
89.10 

.  4,600 

Tonnn^A _                     i 

Outfit 

3,500 
17,968 

430 

1,200 
1,000 
1,500 

Boats 

88 

5,932 

6 

150 

21 

340 

100 

16 

im 

Apparatus— vessel  fisheries : 
Lines 

Apparatufr— shore  fisheries : 
•Mines 

25  ']    2,500 
35:t       8. 075 

2 

300 

'"'iso' 

8 
10 

>  •  -  ■  • 

400 
750 

6 

10 

3 

1 

GillneU— 

38        l.»0 

Bag  nets 

5 

200  '      2 

2 

9» 

Fvke  net<s .... 

25 
19 

500 
58 

Hoop  nets 

Lines 



1,360 

75 

536 

38 

22 

60 

5,700 

1» 

Pots 

■  25 

JTnes  and  rakes , 

1.       .(                1. 

Minor  apparatus 

4O0 

Shore  property 

2,450 

; 

1,550 
6.000 

9,598 

7(10 

Cash  capital .! 



~afi  S7i~ 



--- 

Total 

20.  517  1 

676 

5,411 

' 

. 

1892. 
Vessels  fishing 

10 
95.91 

5,150 

Tonnage 

1 

Outfit 

1 

3.900 
13,844 

480 

600 

000 

2,000 

84 

5,800  >       6 

150 

21 

340 

77 

16 

1.975 

Apparatus— vessel  fisheries : 
Lines 

Apparatus — shore  fisheries : 
Seines 

25 

350 
5 

2,500 

8,000 

200 

2 

300 

8 
10 

400 
750 

3 
6 

4 

Gill  nets 

40 
2 

2,000 

Bag  nets 

2 

150 

800 

Fvke  nets 

25 
20 

500 
60 

Hood  nets  .... . 

Lines 

1,395 

75 

580 

38 

22 

75 

5,700 

110 

Pots 

1 

26 

Hoes  and  rakes 

*  *  *  "i 

Minor  appnratus 

' 

400 

Shore  property 

2,500 

'---.• 

1, 550 
6,000 

9,600 

9» 

Cash  ci^ital 

'          i 

Total 

20,395  1 1        675 

32,989 

•  •  •  •  • 

5,615 

\ 

\ 
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Apparatus  and  capital  employed  in  the  fisheries  of  California^  etc, — Continued. 


Itema. 

San  Mateo. 

Santa  Barbara. 

Santa  Cruz.        Shasta. 

Solano. 

Xo. 

48 

Value. 

No. 

Value. 

No. 
43 

Value. 

No. 

Value. 

No. 
258 

Value. 

1880. 
Boats 

$2,415 

22 

3 
17 

$2,775 

600 
1,600 

$5,040 
75 

2  190 

3 

SAA 

$33,765 

Apparatnn— shore  fisheries: 
Seinos  -»r^ 

1 
113 

3           300 

1 

Gill  Bets 

186 

36,000 

Baj^  ncrts 

828 

*8,266 

8       1.100 

80 

1,625 
190 

Lines 

70 

00 
300 
410 

1 

2,016 

Pots 

'"*60" 

Minor  spparatas 

t 

..... 

Shore  DroDertv 

7,800 



""iiik'.'.'.'.'.i'"  "so" 

1 

20.000 

f ^wih  cspitftl  .■>« 

43,000 

! 

Total 

18, 415 

. .  . 

5,935 

10,076 

i          110 

134, 871 

1800. 
Tessels  transporting 

1 
14.80 

5,000 

Tonnage . .  /. T 

Ontfltr. 

300 

2,880 

600 
1,000 

47 

2,400 

23 

3 
•    10 

48 

1 
00 

8 
74 

4,000 

75 

1,045 

1,025 

1,410 

100 

3 
3 

60 
300 

250 

33,765 

Seines 

Gill  nets 

.... 

186 

36,090 

32S 

8,140 

Trammel  nets -r- 

1 

70 
100 
300 
465 

2,140 

Pots 

66 

Shore  property 

7,000 

774 

50 

•  •  •  •  " 

20,000 

Cash  capital 

.... 

15,000 

'i            ' 



18,440 

n  fliR 

10,  310 

410 

106.005 

' 

Vessels  taransnortinir 

1 
11.02 

4,800 

• 

Tonnaee 

Oatfit 

440 
3,150 

600 
1,000 

Boats 

48 

2,440 

25 

3 
20 

54 

1 

104 

0 

75 

4,500 

75 

1,020 

1,325 

1,425 

207 

4 
4 

75 
400 

J62 

34,250 

Apparatns — shore  fisheries : 
Seines 

Gill  nets 

102 

37,050 

Ba2  nets 

330 

8.260 

Trammel  net^f . . , 

1Ad^9 T 

68 
105 
300 
480 

2,266 

Pots «. 

70 

Ibf inor  anpsratiis  rx 

Shore  nronertv 

7,900 

..... 

868 

^ 

60 

50,666 

Caah  canilal 

8,000 



.  .  *  ■  • 

Total . 

18,600 

10  U^ 

10.410 

525 

131,500 

1882. 
V^Miels  tnuiBDortine. ......... 

1 
11.02 

4,300 

Ontfit 

300 
3,150 

600 
1,000 

60 

2,500 

25 

3 
20 

53 

1 

100 

0 

71 

4,465 

75 

1,805 

1,300 

1,356 

220 

4 

4 

70 
400 

283 

34,425 

Apparatus— shore  fisheries: 
Seines   

GIU  nets 

102 

37,060 

335 

8,375 

Trammel  nets    .............. 

75 
110 
300 
500 

i 

2,376 

Pots                  

73 

Shore  nronertv 

8,000 

850 

50  i 

50,000 

C^sh  caoital 

8,000 

18,875 

10,336 

10,171 

520 

181,851 
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Apparatus  and  oapiial 

employed  in 

the  fisheries  of  California,  etc, — Continned. 

Items. 

Monterey. 

1 
Orange. 

1 

Sacramento. 

SanBiego. 

San  Lois 
Obiapo. 

2io. 

Value. 

No. '  Value. ! 

1               1 

No. 

Value. 

No. 

Value. 

Ko. 

Value. 

1880. 
Veaaela  fishini? 

11 
127.81 

$5,900 

Tonnafffi ...... 

1                  r           1 

Outfit 

4,426 
16. 916 

610 

2,000 
1,200 
1,000 

Boats 

Apparatus— vessel  fisLerics : 

iJlnAa                                            ... 

86 

$5, 940 

4 

♦90  1 

1 

23  >      $375 

1 

88 

14 

$1,925 

Apparatus — shore  fisheries : 
^ines ? 

25 

354 

5 

2,500 

8,  (190 

200 

1 

150 

8 
13 

410 
975 

10 

12 

2 

Gill  nets 

40 
2 

2,000 

Das  nets 

1  I          75 

300 

Fvie  nets 

25 

18 

500 
65 

Uoon  nets .. 1            -    

.....I........ 

■ 

Liines           .             .  

1    1,245 

iO  1 

467 

38 

20 

45 

6,700 

100 

Pots    

1 

1 

26 

Hoes  and  rakes 

Minor  aPDamtUF 

615 

Shore  nronertv ' . ^ .. . 

2,165 

1,565 
6,000 

9.880 

370 

Cash  capital 

Total 

~207l4O 

— 

355 

37, 221 



'      5.340 

1890. 
Vesaels  fishine 



10 
105.22 

6.000 
........ 

Tonnafire 

:::::::: 

Outfit 

! 

3,825 
16,276 

480 

2,000 
1,200 
1,000 

..... 

1 

Boats 

87 

5,995 

5 

120 

22 

355 
- » 

90 

16 

1.975 

Apparatus— vessel  fisheries : 
Liines 

Apparatus— shore  fisheries : 
Seines .  ..  .  . 

25 

357 

5 

........ 

2,500 

8,227 

200 

1 

150 

8          110 

10 

12 

2 

Gill  nets 

12 

900 

28 
2 

1,910 

Bac  nets 

1 

75 

380- 

FvKe  nets 

25 

17 

566 
53 

Hoon  nets 

i      

Lines 

1,287 

65 

'"490 
38 
20 
45 

5,700 

110 

Pota 

25 

Hoes  and  rakes 

Minor  apparatus 

... 

400 

Shore  properly 

2,230 

1,578 
6,000 

9,796 

600 

Cash  capital 

Total ! 

20,'439 



410 

•*•': 

^ 

36,073 
.  4,600 

— — 

5,1» 

1801. 
Teasels  fishing 

9 
89.10 

Tonnase 

1        ; 

Outfit 

i"  '"1 

3,600 
17,988 

430 

1.200 
1,000 
1.500 

86 

5,932  I      6 

I 

1 

160 

21 

340 

100 

16 

1,975 

Apparatus— vessel  fisheries : 

Apparatufr— shore  fisheries : 
Seines  

25 

353 
5 

i 
2.500  1      2 

300 

8 
10 

400 
750 

6 

10 

3 

' 

Gill  nets... 

8, 075 

38 
2 

1,»W 

BaE  nete 

200 

2 

150 

no 

FvKe  nets 

25 

.^nn 

Hnnn  nAtji       .  .       

1 

19            58 



Lines 

1,360 

75 

636 

38 

22 

60 

5,700 

m 

Pots 

25 

TThas  and  rflken 

.............. 

1     _  _   _     1. .   -_ 

Minor  apparatus 

400 

Shore  property 

2,450 

1,550 
6,000 

9, 698 

700 

Cash  capital  .1 

Total 



20.517    

675 

36.  574 

'JLll- 

""5.411 

- 

; 

1802. 
Vessels  fishlne 

10 
05.01 

5.160 

Tonnaire .  . 

Outfit 

3.900 
13,844 

480 

600 

600 

2,000 

Boats 

84 

6,800 

6 

150 

21 

340 

77 

16 

1.075 

Apparatus— vessel  fisheries : 
Lines 

Apparatus— shore  fisheries : 
Seines 

25 

350 
5 

2.500 

8.000 

200 

2 

300 

d 

400 
760 

3 
6 

4 

Gill  nets 

40 
2 

2,000 

Baf?  nets 

2 

150 

300 

Fvke  nets 

25 
20 

600 
60 

Hoon  nets ........              .. 

Lines  

1,395 

75 

680 

38 

22 

76 

6,700 

iii 

Pots 

25 

Hoes  and  rakes 

Minor  apparatus 

( 

400 

Shore  pronertv 

2.500 

i 

1,550 
6,000 

9,600 

800 

Cash  capital 

1 

Total 

t 

1  20,395  ! 

675 



i 

32,980 

"~6,Wfi 

■ 

\ 
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Apparatus  and  capital  employed  in  theJUheries  of  Caltfomiaj  etc, — Continued. 


Itema. 

San  Mateo. 

Santa  Barbara. 

Sant 
No, 

a  Cmz.        Shasta. 

1 

Solano. 

No. 

48 

Valae. 

Ko. 

Value. 

Value. 

No. 
3 

Valae. 

No. 
259 

Value. 

1889. 
Boate 

$2,415 

22 

3 
17 

$2,775 

600 
1,690 

43 

1 
113 

$5,040 
75 

2  190 

SAA 

$33,765 

AppantoB—shore  fisheries: 
Seines 

0          ■^■^■. 

3          300 

1 

601  nets 

186 

36,090 

Daf  nets 

828 

8,200 

8       1.100 

I'*"'*  •••••••• 

1 

80 

1,625 
190 

lAnen TT- 

70 

00 

300 

410 

1 

2,016 

Pots 

1 

60 

. 

Minor  ftp|mnk.tn9 _ 

■ 

■  "  •  •  • 

Shore  nronertv 

7,800 

826 

1         Rn 

20.000 

Cash  GST>ital 

i 

43,000 

Total 

18, 415 

5,935 

10.976 

410 

134. 871 

1890. 
Temels  tovnsportins 

1 
14.80 

5,000 

TonmuTo ^ . . .  ^  ^  - 

Ontfltr. ' 

300 
2,880 

600 
1,900 

•  *  •  ■ 

47 

2,400 

23 

3 
•    19 

48 

1 
90 

8 
74 

4,900 

75 

1,945 

1,025 

1,410 

190 

3 
8 

60 
300 

259 

83,765 

Apparatos— shore  fisheries : 
Seines 

Gill  nets 

186 

36,090 

325 

"iiio 

Trammel  nets 

^  ^ 

1 

1.   

70 

too 

300 
465 

2,140 

Pots 

66 

Shore  property 

7,900 

774 

..... 

50 

20,000 

Cash  <»pital .". 

15,000 



18,440 

11,615 

10, 319 

410 

106:  MS 

Vessels  transporting 

1 
11.92 

4,300 

■ 

Tonnaire 

Oatfit 

440 
8,150 

600 
1,000 

Boats 

48 

2,440 

25 

3 
20 

54 

1 

104 

9 

75 

4,690 

76 

1,920 

1,325 

1,425 

207 

4 
4 

76 
400 

J62 

34,250 

Apparatus — shore  fisheries : 
Seines 

Gill  nets 

192 

37,060 

IRtkX  nets 

330 

8.260 

1 

Tiln<M> 



68 
105 
300 
480 

2,200 

Pots 

70 

Iffinor  annaratiis 

■  "  •  "  " 

Shore  nronertv 

7,900 

"868 

60 

50,000 

Cash  c<aDital 

8,000 



Tot*l 

18.600 

10.44:1 

10, 410 

. 

525 

131,500 

1892. 
ViMiicilfl  tnuiBDortinff... 

1 
11.92 

4,300 

Ontflt 

300 
3,150 

600 
1,000 

50 

2,600 

"25 

3 
20 

53 

1 

100 

9 

71 

4,465 

76 

1,806 

1,300 

1,356 

220 

4 

4 

70 
400 

263 

34,425 

Apparatus— shore  fisheries : 
Seines 

Gill  nets 

192 

37,060 

335 

8,375 

Trammel  netA    .............. 

75 
110 
300 
500 

2,376 

Pots                 

73 

Shore  nronertv 

8,000 

950 

50 

60,000 

Cash  capital.... - 

8,000 

•  •«* . 

18,875 

10,336 

10, 171 

620 

181,851 
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Apparaiua  and  oapUal  employed  in  theJUheriee  of  CaHfomia,  etc—Continned. 


Items. 

San  Francisco. 

Sonoma. 

Tehama. 

Ventura. 

Total. 

No. 

Value. 

Ko. 

Value. 

No. 

Value. 

No. 

Value. 

No. 

Value 

1889. 

VesaeU  fishing 

TonnuEf^ 

86 
8,270.55 

$596,000 

47 
8,398.36 

8603,900 

Outfit 

265,357 
25,000 

*  269,782 

Vessels  transporting 
Tonnsee 

6 
838.49 

6 
338.49 

25.000 

Outfit 

1,600 
60,650 

950 

288 

8,250 

7,200 
27,000 
18,875 

1,600 

BoAts 

239 

6 

8 

$500 

10 

♦180 

4 

1700 

1,351 
5 

179.336 
960 

Apparatus — vessel 
fisheries: 
Psransella  nets... 

Lines  ....  T ,  r ..... . 

798 

Other  apparatas  . . 

3.2S0 

A  p  p  a  r  a  t  us— shore 
fisheries: 
Seines. 

90 

1,170 

435 

2 
6 

150 
600 

13 

1,285 

187 

2.273 

1,249 

49 

407 

36 

21.590 

Gill  nets 

110.866 

lUur  nets 

2 

150 

37,805 

Fyke  nets 

980 

Tnunmel  nets  -■..., 

815 

6,175 

6,980 

Hoop  nets. ........ 

100 

TiintfS  ...r-.. ...... 

5,700 

40 

10 

11,138 
256 

Pots 

183 
50 

Tongs 

50 

500 

125 

1,710 

287,800 

168,000 

500 

Hoes  and  rakes. . . . 

181 

Minor  spparatns . . 

» 



2.703 

Shore  property 

250 

......•••. 

4SO,806 

344,500 

Total 

1,471,680 

1.290 

1,715 

86& 

2, 081, 950 

1880. 

Vessels  fishing 

Tonnaire 

46 
9,803.85 

680.800 

56 
0,906.57 

685,300 

Oatfit 

322,482 
25,000 

326.307 

Vessels  transporting 
Tonnam 

6 

338.43 

7 
853.23 

30,000 

Oatfit 

2,300 
60.960 

950 

382 

5,250 

7,860 
24,920 
13,685 

2.600 

Boats 

243 
5 

8 

540 

10 

180 

4 

700 

1,364 
5 

180.500 

Apparatus— T  e  s  s  e  1 
fisheries : 
Paranzella  nets-.^j 

960 

Lines ' 

863 

Other  apparatus . . 

5.2S0 

Apparatus— shore 
fisheries : 
Seines 

92 

-,123 

443 

2 
6 

150 
600 

14 

1,400 

188 

2,289 

1,246 

49 

386 

35 

21,195 

Gill  nets 

108,140 

Bag  nets 

2 

150 

37,690 

Fyke  nets 

960 

Trammel  nets .  r  . . 

300 

4,950 



6.540 

Hoop  nets ....... .. 

"•« 

Lines  ............. 

6,670 

42 

10 

12,379 

Pots 

....... 

196 
50 

173 

Tones 

50 

500 

125 

1,620 

332,800 

175.000 

500 

HocM  And  rftkes... 

179 

"Minnr  Ji.TkTiftrAt.na . . 

S.9V 

Shore  property 

250 

490,027 

Cash  capital 



301,900 

1 

Total 

1.666,208 

1,382 

1,830 

860 

2,215.1tf 
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Apparatus  and  capital  employed  in  thejleheriee  of  California,  e/o.—Continned. 


Items. 

San  Francisco.     !    Sonoma. 

i 

Tehama. 

Ventura. 

Total. 

No. 

Value. 

No. 

Value. 

No. 

Value. 

No. 

Value. 

No. 

Value. 

1891. 

VMMla  fliibing 

ToDDiuee 

55 
9,942.46 

$739,600 

65 
10,045.97 

$744,600 

Oatfit 

331, 519 
86.000 

335  410 

Yesaela  trsnspoitiiiff 

8 
824.26 

•9 

636.18 

40,300 

Timniiw . .  .* '. 

Ontllt 

8,100 
61,650 

2,850 

419 

9,260 

7,840 
27,800 
13,900 

3,540 

Boats 

248 
16 

8 

$650 

11 

$195 

4 

$720 

1,897 
15 

184,123 
2.850 

Apparatus— ▼  essel 
fisheries: 
Parsnzella  nets. . . 

Lines 

899 

Other  api>arstiis . . 

9.250 

A  p  par  alas— shore 
fisheries: 
Seines 

98 

1,185 

462 

2 
6 

160 
600 

14 

1,400 

192 

2,386 

1,274 

49 

405 

37 

21. 140 

Gill  nets 

110. 575 

Bair  nets. 

2 

150 

30,546 
980 

^'Kenets 

318 

6,247 

6.R52 

Hoop  nets 

103 

IAdcb 

7.202 

60 

12 

13,331 
278 

Pots 

200 
50 

Tones  

60 

600 

126 

1,687 

852,500 

172,000 

500 

Hoes  and  rskes . . . 

183 

Minor  apparatus. . 

2,450 

Shore  nroDerty 

250 

537,528 

Cssh  capital 

* 

248,000 

Total 

1,773,089 

1,360 

1,845 

882 

2,302,446 

1892. 

Vessels  fishing 

Tonnage 

63 
11,792.65 

834,600 

76 
11, 952. 77 

846,650 

Output 

386,600 
89,500 

391,500 

Vessels  transporting 
Tonnace 

6 
471.61 

7 
483.53 

43,800 

Output 

.......... 

2,200 
68,600 

8,800 

400 

494 

10,450 

8,160 
80,070 
14,060 

2,500 

Boats: 

252 

30 

1 

8 

660 

11 

195 

4 

720 

1,891 

20 

1 

183,520 
8,800 

Apparatus— ▼  es  s  e  1 
fisheries: 
Paransella  nets. . . 

Seines 

400 

T^nes. ............ 

1,124 

Other  annaratus.. 

10,450 
20.585 

Apparatua— s  h  o  r  e 
fisheries: 
Seines 

102 

1,298 

464 

3 
6 

160 
600 

14 

1,400 

192 

2,606 

1,279 

40 

440 

38 

Gill  nets 

113, 121 

Rac'  nets 

2 

160 

40,160 

Fyke  nets 

080 

Trammel  nets .... 

367 

6,880 

7,426 

Hoop  nets 

105 

Linfw  -TT, ,^-.-.- 

8,294 

60 

15 

14,830 

Pots 

203 
60 

283 

Tonm ......... 

50 

600 

126 

1,725 

403,000 

109,000 

500 

flniyi  stiil   T«lrMi    _ 

189 

"M  inar  mmt»ra±n» . . 

2,503 

260 

506,320 

Cash  oannal 

246,000 

Total 

1,962,868 

1.360 

1,846 

885 

2, 526, 746 

1 
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Table  $howing  by  oounHes  and  ipeoies  the  yield  of  the  JUheries  of  Calif amia  in  1889. 


Species. 

Contra  Costa. 

Del  Norte. 

Hnmboldt. 

Lo0  Anj(eles. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Bamcada.  fresh 

. 

88,891 

$3,454 

Parn.  frpith .    

11.914 

$357 

Cnltus-ood.  fresli. .......... 

21,040 

132,440 

10,000 

$735 

3,139 

200 

Flounders,  freeh 

256,692 
192,519 

3,850 
2,888 

177,822 
61,000 

117,423 
17.200 
45,954 

7,112 

HerriBir  fresh 

2,440 

Mftcker^l.  fr^sh  .  t  -  -       

4,fl87 

Perch,  fresh ... 

20,150 
26,115 

504 
755 

6B8 

Rockflsh.  fresh 

1,838 

SalmoD.  chinook.  ftesh 

3, 195, 747 

127,830 

218,875 
189,205 

$6,078 
8,543 

Salmon,  silver,  fresh 

1, 176, 515 
435,600 
892,171 

37,283 

17,324 

9,778 

Salmon,  silver,  salted 

Salmon,  steelhead.  fresh. . . . 

48,750 

"   '728' 

Sardines,  fresh 

18,397 
11,109 

668 

Sea  hass.  fresh 

444 

Shad,  fresh 

96,722 
130,012 

13,776 
350,410 

8,869 

2,070 

3.443 

10,513 

800 
29,500 

30 
738 

Smelt,  fresh 

145,301 

5.812 

Strineid  bass,  fresh 

StnrfiTeon  fresh  . . 

Y(*11nw.tAn.  frAAh  _  _ , 

30,650 
61,774 
19,810 

1,226 

3,221 

**•"•••• 

2,470 

Abalone  meats  and  shells . . 

452 

Clams,  hard 

43,750 
10.800 

937 

Clams,  soft. .... . . 

270 

Crabs 

86,400  '    8,000 

Shrimn  and  nra'wn 

919, 221 

41,769 

Spiny  lobster 

108,000  :      2.815 

Hair -seal  and  sea-lion  nelts . 

■ 

580 
288 

Seal  oil :..... 

• 

7,200 

1 

Total..... 

5,373,277 

199,810       456^830 

10, 349  ;2. 384, 781  <  74, 693       910, 531       34, 965 

Species. 

Marin. 

Monterey. 

Orange. 

Sacramento. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Valw. 

Barracuda,  fresh 

28,056 

$1,680 

2,000 

$80 

Carp,  fresh 

39,300 

$1,377 

Flounders,  fresh '    407, 653 

Flounders,  salted 

$7,840 

278,490 
67,880 

5,565 
2,715 

5,481 

195 

Herrinff.  fresh :    337, 442 

7,080 

4,645 
3.000 
2,320 
6,000 

170 

120 

92 

240 

Mackerel,  fresh '  -  -  -   

75,040 

3,753 

"""4,'282' 

Perch,  fresh 

89,997 

3,600 

256 

Rockflsh,  fresh 

1,112,753' 
30, 750 
10,098 

22,267 

1,230 

606 

Rockflsh,  salted 

Salmon,  chinook,  fresh 

25,000 

1,000 

*  •      •  •      •  • 

151,540 

10.607 

Sardines,  fresh 

2,000 
3,000 

80 
120 

Sea  bass,  fresh .  

33, 142 

1,320 

i 

( 

Shad,  fresh : . . 

1 

13,224 

793 

Smelt.  fVesh 

269, 150 
30, 240 

6,340 
1,200 

83,258 

3,330 

17,805 

710 

Sturseon.  fresh 

4,886 

» 

Yellow-tail,  fresh 

5,000 
2,000 

200 
80 

Other  flsh,  fresh  and  salted . 
Abalone  meats  and  shells. 

248,687 

3,572 

19, 280 

3,850 

468,000 

690 

73 

37,440 

200,726' 

4,821 

Or.tnTiiiR  ftnil  Aotiiil 

.......... 

ClftmA  hftrfl 

32,060 

11,100 

1,225,628 

11,250 

600 

109 

55,693 

3,000 

Clams  aoft 

Shrimp  and  prawn 

rFerranin  ana  frotrn 

AlCm r 

5,800 

232 

^a»>|^Mi .    ..................... 



Total 

2,721,349 

91,444 

2,183,255 

79, 581 

53,251 

2,087 

413.956  >    18.146 

_ 

Species. 

Santa  Cruz. 

Shasta. 

Solano. 

Sonoma. 

Pounds. 

Value. 

i*ounds. 

Value. 

• 

Pounds. 

Value. 

Pounds. 

Value. 

Barracuda,  fresh 

5,000 
69,674 

9,845 
126, 528 

3,215 
13,552 
20.264 
18,600 

$240 
2,737 
488 
4,945 
211 
610 
810 
745 

Flounders,  fresh 

5,500 

$320 

Mackerel,  fresh 

Rockflsh.  fresh 

3,375 

"  '  135 

Rockflsh.  salteil 

Salmon,  chinook,  fresh 

Shad,  fresh 

28,760 

$720 

1,973,400 
72,206 

$78,936 
2,888 

*"26,'8i6* 

1,610 

Smelt,  fresh 

Striued  bass   fresh 

960 
232,794 

240 

1 

Sturireon.  fresh 

6,984 

'. 



1,06 

Total 

266,678 

10,786 

28,760 

720 

2, 279, 860 

89, 048         35. 68S 
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Yield  of  thejiaherie$  of  California  in  1889 — Continaed. 


Speciea. 

San  Diego. 

San  Luis  Obispo. 

San  Mateo. 

Santa  Barbara. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Barracnda,  fresh 

157,793 
97. 106 
45,030 

151, 319 
7,050 
24,980 
10,030 
22.  775 
35,000 

$6, 312 

3,399 

1,802 

5,296 

282 

998 

401 

913 

1,400 

25,116 
1.000 
1,500 

$875 
50 
75 

65, 370 

19, 520 

23,509 

2,615 

7,775 

$3,260 
978 

Banucndaf  salted 

Bouito,  fresh 

1  174 

Benito,  salted 

■«••*•«««• 

125 

Flounders,  fresh 

16,360 

716 

748,883 

$11,403 

385 

Herring,  fresh 

MackereL  fresh 

95,070 

3.550 

4,845 

240 

Perch,  fresh 

Kocktish.  fresh 

79,000 
4,000 

3,065 
200 

Rockflsh  salted.. 

4,688 

225 

Sardines,  fresh 

7,000 
11,748 

280 
470 

Sea  baas,  fresh 

52,180 

2,600 

28,060 

1,820 
125 
980 

11,908 

595 

Sea  bass,  salted 

Smell,  fresh. 



12,110 

485 
4,480 
1,858 
2,529 
1,087 
3,000 

218,910 

3,485 

6,190 

25,396 

5,162 

19,387 

228.879 

310 

Yellow-tail,  fresh 

122, 8«4 
53,081 
«3,309 
27,540 

420,000 

1,265 
258 

Vellow.tail  salted   

Other  fish,  fresh  and  salted. 
\  balone  meats  and  shel  Is   , 

315,665 

4,564 

948 

5,877 

Clams,  hard 

Khnmn  nnd  nrftirn 

f... 

1, 532, 034 

69,616 

Sninv  lobster ....... 

48,158 

1,203 
1,000 

110,300 

3,309 
423 

Hair-aea  I  and  sea-lion  pelt  a . 
&«A.citter  nelta 

195 

3,000 

Whale  oil 

30,000 
8,210 

1,000 
107 

S«)loil 

4,200 
14, 370 

224 

Al^n  ...... ............. 

.......... 

576 

1,316,893 

Total 

37, 195 

337,906 

12,758 

2, 815, 492 

89,068 

554,014 

23,161 

Species. 


San  Francisco. 


Pounds.  I  Value. 


A  nchovies,  fresh 

Barracuda,  fresh 

Barracuda,  salted 

Bonito,  fresh 

Bonito,  salted 

Ca  rp.  fresh 

Co4l.  salted. 

Cnltna-ood,  fresh 

Flounders,  fresh 

Flounders,  salted 

Herring,  fWsh 

Kingfisn,  fresh 

Mackerel,  fresh 

Perch,  fresh 

Kockfisb,  fresh 

Rockfieh,  salted 

Salmon,  chinook,  fresh 

Salmon ,  silver,  fresh 

Salmon,  silver,  salted 

Salmon,  steelliead,  fresh . . . 

Sardines,  fresh 

Sea  bass,  fresh 

Sea  baas,  salted 

Shad,  fresh 

Smelt,  fresh 

Stripe<l  bass,  fresh 

Sturgeon,  fresh 

Yellow-tail,  fresh 

Yellow-tail,  salted 

Other  fish,  fresh  and  salted. 
Abalone  meats  and  shells. . 

Octopus  and  squid 

Clams,  hard 

Clams,  soft 

CHsters 

Muaaela 

Crabe 

Shrimp  and  prawn 

Spiuy  lobster 

Terrapin  and  frogs 

Hair-seal  and  sea-lion  pelts. 

Fur-seal  pelts 

Sea-otter  pelts 

Whale  oil 

Whalebone 

(Jod  tongues 

Sealoil 

Aig» 


122.510  I    $2,447 


1, 463, 424 

110,004 

1, 542. 040 


1,942,225 
8,460 


197, 125 
620, 742 


1,003,603 


36.587 

4.001 

43,800 


62,325 
254 


9,856 
28.066 


40, 140 


1, 070,  000 
325,000 


21,400 
13,000 


61, 072 

956. 582 

1,560 

75, 320 


2,443 

32,487 

390 

2,260 


574, 026 

30,000 

16,100 

74.900 

1,096,800 

12, 369, 000 

2, 100, 000 

1.944,000 

1,858,439 


10, 120 

600 

772 

1,606 

11,518 

571, 525 

8,750 

76,045 

86,639 


30,000         2,400 


1,480.080 

119,650 

12,600 


15, 219 

27,700 

60,952 

620,478 

882 


Total 31,205,102  1,684,561 


Tehama. 


Pounds. 


118,*145 


Value, 


Ventura. 


Pounds. 


10,862 


10,580 


2.130 


Value. 


$490 


405 


87 


10, 211 


$2,955 


408 


4.760 


118, 145 


188 


4, 362 


6,7^3 


2,955 


49,638 


165 


262 


Total. 


Pounds. 


122. 510 

383,088 

117. 626 

80,619 

153,934 

51, 214 

1, 463, 424 

131,044 

3,657,990 

67,880 

2,672,811 

8,460 

315,253 

353,849 

2,065,678 

42.653 

6,766,430 

1,365,720 

436,600 

440,921 

1, 097, 397 

452, 847 

2,600 

263,788 

1,915,478 

16,296 

693,650 

188,272 

68.243 

1, 717, 851 

310, 079 

484,100 

570, 710 

1,118,700 

12, 369, 000 

2, 100, 000 

2, 030, 400 

5,535,322 

266,458 

41.250 


2.005 


1,510.080 

119,650 

12,600 

14, 610 

20,170 


53, 505, 065 


Value. 


$2,447 

16,381 

4,427 

3,466 

5,421 

1.734 

36,587 

4,736 

87,331 

2,715 

66,101 

254 

13,249 

15,908 

63,119 

1,866 

271,092 

40,826 

17,324 

10,506 

22,429 

17,957 

125 

10,833 

67,492 

4,073 

21,250 

7,336 

2,116 

33,277 

8,089 

38,212 

6  232 

11.897 

671,525 

8,750 

79,045 

253,617 

7,327 

6,400 

2,198 

15, 219 

30,700 

61,952 

620,478 

882 

619 

807 


2, 466, 317 
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Table  showing  by  oauniiea  and  specieB  the  yield  of  thefisheriee  of  CaHfamia  in  1890. 


Bpeoies. 

Contra  Costa. 

Del  Norte. 

Humboldt. 

Loa  Angeles. 

Founds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Ponnda. 

Value. 

SftiT&cntla  frcflh  . ..... 

142.414 

$5,687 

CftTD  firesh              ... 

12,209 

$366 

CultiiJi-cod.  frefih             ... 

20,280 

164, 112 

11,150 

$710 

3,807 

223 

ll'lonndflra  fnuih 

286,560 
214, 129 

4,283 
3,212 

187,583 
48,000 

160, 174 
19,990 
57,740 

7,503 

T?«rHn  it.  frAfih     

1,920 

"Ma^.V  ataI    fmii)i 

6,407 

Perch,  fresh. 

21, 610 
24,968 

539 
748 

800 

l^ir.lrflHh.  fmiili 

3,310 

Salmon,  chinook,  fre«h 

SAlmnn  ailver  fVAiih 

1,423,880 

56,955 

345,250 
250,375 

$10,357 
4,227 

934, 577 
167,000 
311, 524 

31,154 
6,680 
6,230 

Salmon,  silver.  Baited ...... 

Salmon.  ateelheSfd.  fresh . . . 

51,875 

777 

Sardines,  fresh .,...., 

24,765 

14.344 

3,781 

991 

Sea  baas,  fresh 

574 

Sea  bass,  salted 

151 

Shad,  fresh 

102, 216 

148,760 

15,715 

235,522 

4,089 
2,231 
3,143 
7,066 

250 
28,160 

25 
704 

Smelt,  fresh 

.......... 

182,260 

7,286 

Strined  bssa.  fresh 

Stnrireon.  fresh 

Yellow-tail,  frvsh 

38,260 

107, 6n 

860 

1.590 

Other  fish,  fresh  and  salted. 

221, 159 

3,456 

4.306 

Ah^onetneats  and  shf^Hs-- 

34 

Olams.  hard  .».t L ., 

42,000 
12,000 
90,000 

900 

300 

3,125 

Clams,  soft. .. ..! .. 

Crabs! ' 

1 

Shrimp  and  prawn i    967,947 

SdIdv  lobster. ..... ....i 

43,983 

107.000 

2,810 

Hair-seal  and  sea-lion  pelts . 
Seal  oil 

225 

4,800 

193 

ToUl 

3, 627, 087 

1 

128,784 

647,500 

15, 361 

1,827,631 

55,145 

1,099,648 

42,738 

Species. 

Marin. 

Monterey. 

Orange. 

Sacramento. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds.    Value. 

Sarracndft.  fresh  

18,658 

$1,120 

3,000 

$120 

Can),  fresh 

45,904 

$1,608 

Cullns-cod.  fresh 

8.998 

850' 

Floundera.  fresh 

629,308 

$12,068 

123,082 

43,649 

3.920 

41,812 

2,1G2 

1,747 

196 

2,066 

Flounders,  salted 

TTftrrinff.  fresh 

868,951 

7,654 

8,445 

6,000 

5,089 

15,000 

332 
240 
190 
600 

Mackerel,  fresh 

Perch,  fresh 

81,997 

3,280 

5,605 

33S 

Rookflsh,  fresh 

1,245,678 

18,200 

8,770 

24,902 
728 
526 

Rockflsh,  salted 

Salmon,  chinook,  fresh 

22,110 

880 

145,540 

10,188 

Sardines,  fresh 

5,035 
5,000 

200 
200 

Sea  bass,  fresh 

30,365 

1,200 

Shad,  fresh 

15,960 

958 

Smelt,  fresh .         

278,690 

6,250 

107, 184 

4,287 

20,715 

828 

Striped  bass,  fresh 

54 

3,860 

8 

Sturgeon,  fresh 

38,170 

1,520 

2-13 

Yellow-tail,  frt'sh 

10,000 
2,000 

400 
80 

Other  fish,  fresh  and  salted . 
Abalone  meats  and  shells- . 

278,100 

4,078 

24,496 
4,400 

881 
83 

212,629 

5,123 

Clams,  hard 

80,450 

10,080 

1,290,600 

12,663 

655 

101 

58,643 

3,350 

Clams,  soft 

Shrimn  and  Drawn 

Terrapin  and  frogs 

Alga) 

6,500 

260 

1 

Total 

3, 071, 379 

99,679 

1, 645, 849 

39,258 

-89,282 

3,540 

429,552 

18,455 

Species. 

Santa  Cruz. 

Shasta. 

Solano. 

Sonoma. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Taloe. 

Barracuda,  fresh 

3,731 

77. 770 

10, 495 

174, 805 

3,000 
12,500 
24,88U 
21, 437 

$182 
3,110 
478 
6,950 
150 
550 
995 
860 

Flounders,  fresh 

6.190 

$U8 

Mackerel,  fresh 

Kockfish,  fresh 

4,515 

180 

Kockfish,  salt-cd 

.   . 

Salmon,  chinook,  fresh 

Shad,  fresh 

25.825 

$646 

1,030,580 
57,892 

$41,223 
2,316 

21, 375 

1,283 

Smelt,  fresh 

Striped  bflSH,  fresh 

1,218 
260,923 

244 
8.098 

Sturgeon,  fresh 

^^ 

Total 

328,618 

13,281 

25,825 

646 

1,359,613 

51  881         99  AM 

1.7U 
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Yield  of  theJUheries  of  California  in  1890 — CoDtinued. 


San  Diego. 


species. 


k,iTe»h.. 
I,  salted. 

Ah 

Ited 

I,  fresh.. 

resh 

fresh... 

sh 

fresh... 
salted... 
ftesh... 
Ireeh — 
lalted... 
»h 


Pounds. 


133.200 

115,840 

35,010 

180,645 

6,078 

20,000 

8,190 

18,030 

30,000 


5,000 
10,966 


il,  A«8h 

il.  salted 

,  fresh  and  salted . 
aeats  and  shells. . 

nd  squid 

rd 

id  prawn 

liter 

mdsea-lioD  pelts, 
pelts 


10,086 

24,000 

166, 875 

51. 210 

65,500 

256,000 

850,000 


Valne. 


$5,326 

4,054 

1,401 

6,323 

243 

800 

327 

721 

1,200 


200 
440 


40, 370 


il 1,617,119 


403 

960 

5.841 

2,049 

934 

20,480 

'  2,500 


1,009 
875 


66,086 


San  Lois  Obispo. 


Pounds. 


22,706 


2,200 
15,040 


82,310 


75,106 
5.000 


60,315 

2,800 

26,115 


38,250 
2,190 


321, 031 


Value. 


$720 


110 
632 


3,030 


3,010 
250 


1,750 
140 
875 


143 


1,270 
73 


12,003 


San  Mateo. 


Pounds. 


Value. 


Santa  Barbara. 


Poonds. 


473,085 
364,814 


60,115 


Valae. 


$3,000 


$7,195 
5,120 


62, 617 
4.572 
6,298 


2,618 
225 
311 


3,083 


243,802 


317, 554 


4,516 


8,585 


3,855 


5,142 


1,613,246 


3, 032, 501 


4,787 
30,343 

5,393 

14, 730 

114, 933 


73, 303 


94,015 


130, 940 


4,800 
22,  845 


4(>8, 557 


150 


226 

'418 


240 

1,532 

268 

675 

3,942 


3,928 

627 

2,000 


266 
914 


21,230 


Species. 

San  Prancisco. 

Tehama. 

Ventura. 

Total. 

Pounds: 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds.  :  Value. 

1   fresh  . .. 

135.000 

$2,700 

135,000 

395, 238 

115, 840 

93,383 

187. 417 

58,113 

1, 782. 679 

167,758 

3,631,158 

43,649 

3, 39b,  824 

10,208 

311.564 

400,429 

2, 253, 308 

30, 716 

3,380,116 

1, 184, 952 

167,000 

S63, 399 

1, 314, 800 

319, 081 

6,581 

318, 140 

2, 073,  599 

20,110 

612,  585 

112.58:j 

172,208 

1,  805, 101 
203, 783 
267, 809 
511,980 

1,261,080 
12. 829,  500 

2,  700, 000 
2,090,000 
5,  822, 693 

278, 310 
47,563 

$2,700 

1  fresh 

11,415 

$480 

16,645 

L  salted 1 

4,054 

Mh ' 

6,726 

218 

4,237 

[ted ' 

- 

6.658 

h -..1 

1,974 

sited 1  1,782,679 

I  fresh 147.478 

44,667 

5,573 

42,909 

44,567 

6,283 

1.  fresh 1.645,096 

1  salted ' 

. 

2.973 

116 

85,237 

1,747 

resh  .. ........ 

2,369,415 
10,208 

35,539 
306 

1 

54.996 

Tresb ............. 

.......  ....••«.• 

806 

fresh 

'... . 

12,698 

eh 

248,108 
610,430 

12,405  1 

1 

18,273 

fresh .». 

salted 

27,316 

:    15,066 

.......' - 

600 

67,822 
1,354 

hinook   fresh  . .   . 

218, 426 

*  8.737     125-860 

$3,147 

134, 492 

ilver.  f^resh 

35,381 

ilTer   salted . . 

1 
•........'.•...•. 

6,680 

(eelhead.  fresh  . . . 

t 

7,007 

fresh 

1,280.000 
195,000 

19,200 
7,800 

20.591 

rresh 

4,507 

178 

12,660 

ialted 

291 

h 

116,942 

1,002,603 

3,132 

66,110 

3,508 

83,487 

626 

1,963 

11,891 

eh 

61,306 

im  frAAli -.*.   --.- 

4,021 

fresh.... 

18,860 

IL  fresh 

9,980 

395 

4.817 

ill  salted      

6,109 

.  firesh  and  salted . 

633,200 

28.000 

11,809 

89,530 

1,239,900 

12,829,600 

2,700,000 

2,000,000 

1,950,900 

10,168 

560 

336 

1,920 

13,020 

592, 137 

11,250 

80,000 

90,664 

2,346 

77 

36,022 

AtfMitH  And  flhAlla 

6,553 

All  Ad  uid 

20,816 

rd 

5,975 

ft     

1 

13,421 

692, 137 

11,250 

83,125 

id  nrA^m .. 

266,593 

fttM»    . ....-•-. 

7,747 

and  fron 

and  sea-lion  pelts. 
kAlta 

35,000 

4,200 

7,550 

1,770 

69,816 

27,300 

103,782 

080,472 

966 

69,816 

ntAiM 

29,300 

2,197,665 

170, 118 

13.800 

2,235,915 

170,118 

13,800 

11,790 

29,345 

105, 062 

Id         .-....•...-. 

680,472 

lAA     ....•••.« 

966 

521 

1,174 

al 

|33,629,049 

1,933,202 

125,860 

3,147 

52, 013 

2,064 

53,330ae4 

^Ji,m,«» 

\    ^       ^ 
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Table  ihatoing  by  counties  and  species  the  yield  of  the  fisheries  of  California  in  189L 


Species. 


Barraoiida,  firesh. 


Carp,  fresh 
CnltB 


tns-ood,  fresh 

Floanders,  fresh 

Herring,  firesh 

Mackerel,  firesh 

Perch,  fresh 

Bockflsh,&esh 

Salmon,  chinook,  finesh 

Salmon,  silver,  flresh 

Sabnon,  silver,  salted 

Salmon,  steelhead,  ftrosh 

•Sardines,  fresh 

Sea  bass,  Aresh 

Sea  bass,  salted 

Shad,  fresh 

Smelt,  fresh 

Strlpeid  bass,  fresh 

Sturgeon,  firesh 

Yellow-t*il,  fh»h 

Other  fish,  fresh  and  saltod . 
Abalone  meata  and  shells. . 

Clams,  hard 

dams,  soft 

Crabs 

Shrhnp  and  prawn 

Spiny  lobster 


Contra  Costa. 


Pounds. 


Value. 


14,188 

'203,' iso" 


504,006 


Total 


108,011 

141, 420 

23,032 

260,725 


213, 810 


813, 606 


2,382,028 


$42C 
8,145 


Del  Nort«. 


HumlMldt. 


Los  Angeles. 


Poundti.  1  Value.  '  Pounds. 


Value.     Pounds. 


24, 118 

151,018 

12,000 


23,760 


4,320 
2,167 
3,600 
8,092 


3,422 


308,750  :  $9,262 
182,500   4,818 

"is,*  750*  i 


23.650 
34,472 


280 


36,067 


85,880 


510,000  I  14,360 


890,946 
110,200 
296, 981 


160 
32,000 


1840 

3,617 

240 


210, 001 


Value. 


16,430 


600 
1,034 


157, 810 
68,000 

826,469 
25,001 
SI,  102 


ft.  312 

2,730 

13,058 

g» 

3,248 


29,698  I 
4,448  1 
5,040 


16 

800 


47,250 
15,000 
08,100 


1,741,805 


66,007 

18,206 

4,801 


1,326 
7» 
172 


175,065  ,      7.039 


1,012 

375 

3,406 


67.000  1      2,708 

U8,950        5,0» 

5,135  ,  88 


102,125!     2,S88 


52,116   1,427,542      52,529 


Si>ecies. 


Marin. 


Pounds- 


401,806 


15.035 

3,561 

15,482 


Barracuda,  fresh 

Carp,  fresh 

Flounders,  fresh 

Flounders,  salted 

Herring,  fresh '    820,641 

Mackerel,  fresh ' 

Perch,  fresh i      55,008 

Rockflsh,  fr«sh ' 

Bockflsh,  salted 

Salmon,  chinook,  fresh  . . . 

Sardines,  fresh 

Sea  bass,  fresh 

Shad,  fresh 

Smelt,  fresh 

Striped  bass,  fresh 

Stuigeon,  fresh 

Yellow-tail,  fresh 

Other  fish,  fr-esh  and  sailed 
Abalone  meats  and  sheila . 

Octopus  and  squid 

Clams,  hard 

Clams,  soft 

Shrimp  and  prawn 

Terrapin  and  frogs 

AlgiB 


242,000 
'15,046 
264,840 


28,700 

10,380 

1,085, 175 

12,262 


Total 2.470,415 


Value. 


$7,017 

6,056 

"2,266 


600 
142 
616 


Monterey. 

Value. 


Orange. 


Sacramento. 


Pounds. 


13,235 


100, 510 
41, 071 


$785 


Pounds.  '  Value.  1  Pounds. 


3,810 
1.644 


2.000 
6,7i6 


$80 
257 


Value. 


45,430      $1,5M 


32,  734 


758, 578 

19. 472 

7.900 


1,037 


15. 172 
760 
480 


6,498 
3,000 
3,305 
7,000 


255 
120  ! 
120 
280 


4,553  <        Tii 
76,"ii2 


5,048 

"'"630 

3,"  924 


615 

100 

49,289 

8,270 


79,501 


76, 985  I    3,  080 


3,000 

18,'!  is' 


16, 920 

3,700 

300,760 


7,780 


610  i 
66  i 
23,960  I, 


5,000 
2,000 


120 
724" 


200 
80 


17,516 


157 
3,250 


5,328 
"i,"05i 


24 


228,445  1     S>568 


310 


1,469.735,52.314         56,688!     2,236       375,463 


14, 0» 


Sp«cie». 

Santa  Cruz. 

iShasta.          i          Solano.          {         Sonoma. 

Pounds. 

Value. 

PoundH.  .  Value. 

Pounds,  j  Value. 

Pounds. 

Valoe. 

Barracuda,  fresh 

4,360 

71, 151 

12,855 

183,084 

6.130 
16,260 
30,120 
25,661 

$212 

2, 840 

592 

7,265 

257 

690 

1,205 

1,226 

1 

Flounders,  fresh 

'"*i 

t 

4,000 

ffi» 

Mackerel,  fresh 

1 

Rockfish,  fresh 

1 

4,264 

171 

Kockflsh,  salted 

Salmon,  chinook,  fresh 

Shad,  fresh 

29,  110         $730 

694.181 
58,739 

$27,767 
2.350 

36,666 

2,W 

Smelt,  fresh 

! 

Stripod  bass,  fresh 

2,265 
366,380 

840 
10.091 

Sturgeon,  fresh 

**""**""'■( *'" 

Total 

347,611 

14,293 

29,110           730 

121.565 

41,448 

45,820 

2,5« 
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Yield  of  the  fisheries  of  California  in  1891 — Continned. 


Species. 


Ida,  fresh 

ida,  salted 

fresh 

salted 

ers,  fresh 

p;,  fresh 

rel,  fresh 

ih,  fresh  

ih,  salted 

u  chinuolE,  fresh 

18,  fresh 

IS,  salted 

rcsh 

fresh 

-tail,  fresh 

•tail,  salted 

ish,  finesh  and  salted 
e  meats  and  shells. . 

hard 

» and  prawn 

lobster 

sal  and  sea-lion  pelts . 

er  pelts 

oil 

1 


San  Diego. 


Poundi. 

229,  755 

113,542 

59, 900 

169,783 

5.059 

35,230 

14,960 

23,768 

62,000 


Value. 


$9,188 

3,974 

2,386 

5,949 

203 

1,410 

599 

951 

2,480 


8,000 
12,360 


320 
495 


15,735 
50,000 
63. 461 
8i.630 
52, 120 
280,000 


030 
2.360 
2  230 
8,380 
1,172 
2,000 


San  Lnis  Obispo. 


Pounds. 


49,800 
5,500 


1,000 
21, 346 


122,890 


129, 720 
1,500 


88.970 
17,00f« 
19,930 


25,000 


625 
750 


Value. 


$1, 750 
275 


50 
955 


4,660 


4,970 
75 


3,110 
850 
687 


359 


36,460 
6.490 


'otal 1,314,303  ;  41,102       499,506 


1.220 
183 


19,044 


San  Mateo. 


Founds. 


451,400 
338,550 


234.700 


829,120 


1, 356, 345 


2, 710. 115 


Value. 


$6,871 
4,977 


3,720 


4,746 


61, 610 


81,923 


Santa  Barbara. 


Pounds. 


68,000 


40,192 
3,701 
7,010 


5,975 


3,117 
9."6i6 


7,790 
20,015 

4,632 

17.084 

241,826 


145,130 


4,500 
11, 361 


579, 338 


Value. 


$2,900 


2.000 
180 
348 


297 


166 
'46i 


388 

1,000 

281 

842 

6,248 


4.355 
2,007 
1,600 


240 
455 


23.698 


Speciea. 


ries,  fresh 

lackerol,  salted 

ida,  fresh 

jda,  salted 

fresh 

salted 

resh 

I,  salted 

cod,  fresh 

ers,  fresh , 

en,  salted 

e,  fresh 

Iij  fresh 

!«i,  fresh 

finesh 

ih,  fresh 

ih,  salteil 

,  chinoolE,  fresh  — 

,  silver,  fn^sh 

,  silver,  salted 

.  steolhead,  fresh... 

;»,  fresh 

8,  fresh  . .  .* 

B,  salted 

resh 

fresh 

*bas8,  fresh 

>n.  fresh 

-tail,  fresh 

-teil,  salted 

Lsh,  fresh  and  Kalted . 
e  meats  and  shells. . 

s  and  squid , 

hard 

■oft , 


San  Francisco. 


Pounds. 


145,000 
64,800 


2, 047, 911 

189,500 

1,509.784 


2, 773, 126 
24,080 


189, 420 
619, 502 


448. 322 


800,000 
220, 410 


I      230, 460 

!  1,135,693 

4,320 

i        72,250 


!      110,668 
624, 463 


I. 

8 


•  and  prawn 

obster 

tnaudfroffs 

a1  and  sesriion  pelt s , 

J  pelts 

MT  pelts ' 

oil. 

3one 


14. 160 
I  94.850 
I  1,489,980 
13,387,800 
;  2,908,080 
'  2,250,000 
I  1,637,614 


37,500 


ignes 


1, 727, 535 

223,771 

975 


16,200 


'otal 36,238,514 


Value. 


$2,114 
4,860 


Tehama. 


Pounds.  Value. 


61,393 

6,799 

44,693 


29,774 
963 


6,683 
24,179 


17, 933 


115,623 


17,200 
6,710 


6,914 

39,114 

648 

2,305 


3,873 
10,268 


363 
2.033 
15. 396 
618,455 
12,500 
90,000 
75,735 


4,600 


134, 220 

30,200 

60,970 

1,118,856 

65 


1,134 


$2,890 


Ventura. 


Pounds. 


8. 010 


6,318 


8,896 


13,260 


4,815 


9,276 


2,730 


Value. 


$372 
"240 


155 


526 


190 


323 


108 


Total. 


Pounds. 


145,000 

64,800 

675, 751 

119,042 

106,410 

174,484 

69, 618 

2,047,911 

213, 618 

3.071,989 

41, 071 

3, 757. 076 

24,080 

618.883 

326.  466 

1, 893, 072 

29,219 

2.341,045 

1, 073. 446 

116,200 

315, 731 

937,668 

372,258 

21.301 

445,006 

2, 126, 084 

30, 674 

727. 651 

160, 981 

178, 751 

1,902,992 

302, 781 

814, 910 

450,800 

1,515,360 

13. 387, 800 

2, 008, 080 

2, 348, 100 

4, 892, 940 

272,245 

40, 762 


1. 763, 985 

223, 771 

975 

9,990 

16,200 

19, 141 


Vsiue. 


$2,114 
4,860 

21, 717 
4,249 
4,626 
6,179 
2,016 

61,393 
7,689 

77,280 
1,644 

48,671 
963 

20,863 

10,906 

60,325 
1,258 

91,639 

84,516 
4,448 
6.220 

18,988 

12,414 
1,022 

15,856 

64,623 
4,602 

22,213 
6, 691 
6,334 

37,971 
7,572 

24,323 
6,660 

15,877 
618. 455 

12.500 

93.406 

223,601 

7,668 

7.770 

8,206 

134,220 

31,700 

71,190 

1,118,885 

65 

423 

1,134 

765 


2,448,849;  115,623  |  2,890'|  4»,V»V)5  \  1,^U  \^'^,Vaa  ^y^ ^^>^^V>V^ 
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Table  8hotDing  by  counties  and  species  the  yield  of  the  fisheries  of  California  in  1892, 


Species. 

Contra  Costa. 

Del  Norte. 

Humboldt. 

Los  Angeles. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Valne. 

Pounds. 

Value. 

RftiTAr.iiHft.  frmh 

6,430 

$257 

Cara  fresh 

21,342 

#640 

Onltan-cod    freflh........... 

30,000 

160,873 

18.000 

$1,050 

4,267 

260 

FloiindenL  freah. .......... 

303, 350 
227, 515 

4,560 
8,412 

156.548 
41.000 

313.837 
24,841 
57,755 

6,262 

Herrinir.  ficeah 

1.640 

MackereL  fresh 

12.562 

Perch    fraflh 

28,500 
50,000 

560 
1,500 

994 

Bockfish.  freeh 

2,310 

Salmon,  chinook,  fresh 

Ralmon.  aUver.  fresh 

1,037.331 

41,493 

133,563 
99,124 

$3,687 
1,584 

782.638 

39,000 

260,879 

26,098 
1.560 
6,217 

Salmon,  silver,  salted 

Salmon.  steelhcMd.  fresh  . . 

49,563 

867 

Sardines,  fresh 

41,864 
19, 212 

854 

Sea  bass,  fresh 

768 

Shad,  fresh 

139,364 

4.181 

100 
42.250 

10 
1,066 

Smelt,  fresh 

151,675  ;    2.276 

38,947  ;    4,674 

323,855       B.715 

187,430 

7.497 

Strincid  bass,  fresh 

Stursreon.  fresh 

Yellow-tail,  fresh 

66,347 
111.470 

2.654 

Other  tish.  fresh  and  salted . 

255. 470 

4.272 

• 

4.576 

Abalone  meats  and  shells-  r 

7,775 

52,600 

17,400 

112,320 

162 
1,125 

435 
3,900 

Clams,  hard 

; 

Clams,  soft. 

Crabs 

Shrimp  and  prawn  ...  r ... . 

885.010 

40. 195 

Spiny  lobster 

128,425 

3.340 

Hair-seal  and  soa-lion  pelts . 

330 

Total 

3,383,869 

115,407 

282,250 

5,988 

1,507,236 

46,200 

1, 156, 168 

44,034 

Species. 

Marin. 

Monterey. 

Orange. 

Sacramenta 

Pounds. 

Valne. 

Ponnds. 

... 

Valne. 

Ponnds. 

Value. 

Pounds. 

Vslae. 

Carp,  fresh 

44.320 

$1,551 

Flounders,  fresh 

442,468 

$7,687 

189,820 
43,837 

$3,796 
1,754 

11,122 

$440 

Flounders,  salted     

Herrine.  fresh 

338,766 

5,967 

6,000 

240 

Mackerel,  fresh 

6,209 

286 

Perch,  fresh 

60,000 

2,000 

5,000 
4,320 

200 
173 

5,668 

310 

Rockfish,  fresh 

725,380 
6.915 

14,506 
415 

Salmon,  chinook,  fresh.... 

12,000 

480 

81.112 

5,678 

Sardines,  fresh 

5,000 

200 

Sea  bass,  fresh 

13,000 

520 

Shad,  fresh 

• 

21.579 

li9$ 

Smelt,  fresh 

252,065 

5,036 

74,868 

2,996 

25.621 

1,025 

Striped  bass,  fresh 

io9 

30 

Sturseon,  fresh 

20,000 

800 

3.820  1        89 

Yellow-tail,  fresh 

3,680 

147 

Other  fish.  ireHli  and  salted . 

303, 610 

4,650 

14,058 

4,180 

357,622 

507 

85 

28,610 

243,497  '     hM 

Abalone  meatrS  and  sh4^1lH 

Oct/tniiA  SLnA  iu\n\t\ 

"* 

Clams,  hard 

33, 110 

11,040 

1, 180,  020 

13,125 

720 

110 

53,690 

3,500 

Clsms.  softi 

Shrimp  and  Drawn  ... 

Terrapin  and  frogs 

Alffm  , ..., 

"i4,'835 693' 

6'*' ...«•». 

_ 

Total 

2, 669, 113 

84,959 

1.437.733 

53,547 

60,743 

2,425 

400,195 

11,925 

Species. 

Santa  Croz. 

Shasta. 

Solano. 

Son<n(ia. 

Founds.    Value. 

Pounds. 

Value. 

Pounds. 

Value.    Pounds. 

0310 

Flounders,  fresh 

71,315 

8,783 

172, 220 

2,620 

14, 175 

35,000 

52, 322 

$2,853 

6.187 

Mackerel,  fresh 

399 

6,8»0 

131 

.......... 

Bockfish,  fresh 



3,700 

"■  iii 

Bockfish.  salted 

"  * 

Salmon,  chinook,  fresh 

Shad,  fresh 

640 
1,400 
2,090 

81,445 

$785 

944,507 
87,702 

$38,220* 
2,631 

""'28,"830"""i.7» 

Smelt,  fresh 

1 

Striped  bass,  fresh 

3,910 
217,637 

400 
6.520 

' 

Sturseon.  fifMh 

72, 645 

2.176 

......... 



....    ^ 

Totid 

428,980 

16,579 

81,445 

785 

1,258,766 

47,840 

37,726 

2.088 
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Yield  of  the  fisheries  of  California  in  189S— Continued. 


Mcles. 


firash. 
salted. 

h 

5d 

Treah.. 
'8h.... 
reah... 


Ban  Diego. 


Ponnda. 


1.... 
eah. 
Ited. 
aah.. 
9ab.. 
lt«d. 


199,760 

100,614 

50,000 

171,222 

2,960 

50,000 

4,770 

20,000 

60,000 


fteab 

salted 

reah  and  Baited, 
ataandaholla.. 


prawn 

;r 

idBea-lioni>elta. 
Ita 


3,000 
10,000 


18,000 
50,000 
189,007 
158,925 
124,120 
252,000 


20,000 


1,483,978 


Value. 


$7,996 

3,837 

2,000 

6,070 

117 

2,000 

191 

800 

2,000 


120 
400 


720 
2,000 
6,721 
6,360 
3,284 
1,800 


500 
660 


47,526 


San  Laia  Obispo. 


Pounds. 


11,110 


11,300 


98,240 
6,500 


61,650 

500 

6,300 


Value. 


$525 


456 


8,865 
325 


1,808 

25 

186 


San  Mateo. 


Pounds. 


505,585 
379,190 


252,795 


82,100 


226,700 


370, 185 


256 


1,070 


8,516 


1,476,020 


2, 991, 776 


Value. 


$7,585 
5,688 


3,792 


6,686 


66.989 


89,740 


Santa  Barbara. 


Pounds. 


Value. 


20,000 
1,000 
6,500 


6,500 


650 

ii.ooo 


8,000 

85,000 

1,800 

19, 450 

238.463 


^,850 


13, 400 


$1,000 

50 

325 


275 


27 
"766 


400 

1,750 

90 

973 
5,280 


4,646 
1,021 
1,200 


540 


618. 603       18, 277 


leciea. 


freab 
Tresh. 
Mlted 

1 

>d...., 


San  Francisco. 


Pounda. 


160, 175 


freab . 
rresb.. 
salted, 
isb — 
eeb... 
"esb... 
t 


esb 

kited 

look,  fresh 

look,  salted 

er,  firesb 

er.salted 

plhead,  freHh... 

^8b 

5Sb 

Ited 


»,  freeb 

esb 

fresh 

salted 

reah  and  salted, 
atsand  abells.. 
I  squid 


2, 274. 565 

200,670 

2, 312, 210 


3,431,416 
40,000 


201, 108 
644,372 


1,122.928 
90,000 


703. 130 
136.350 


Value. 


$1,602 


66,864 

6,020 

53,789 


36,689 
1,201 


6,033 
10,330 


44,917 
3,600 


14.063 
5,414 


242. 749 

849,568 

13, 153 

80,160 


1. 
15, 

2. 

i2, 

prawn :  1, 


729,827 
30,000 
17,000 
141, 890 
088.760 
098, 700 
880,000 
750,000 
773,295 


Br. 


d  f roffs 

(1  seaHion  pelts 

ta 

Its 


32.500 


1, 


542,743 

197,339 

610 

27,500 


39, 701, 708 


4,855 

26,308 

1, 315 

2,405 


Tebama. 


Pounds. !  Value. 


128,389 


13,253 

500 

429 

2,804 

10.888 

698, 257 

12,000 

99,000 

81,043 


4.550 


167, 626 

34,950 

61, 053 

937, 371 

42 

1,925 


$3,210 


2,418,976    128,389     3,210 


Ventura. 


Pounda. 


11.000 


Value. 


$440 


7,110 


280 


3,000 


120 


Total. 


Pounda. 


Value. 


2, 

,  4. 

'4. 


14,000 


4,000 


8,000 
"2,666 


660 : 1, 

3, 


160 


1. 


820 
'so     2, 


2, 
16, 
2, 
2. 
6. 


49. 110     1, 960 


150, 175 
217, 190 
109. 614 

77. 110 
172, 222 

65,662 
274,565 
230, 070 
182, 048 

43.837 
486, 887 

40.000 
360,399 
336, 117 
819,987 
9,670 
641,204 

90,000 
881, 762 

39,000 
310, 442 
752,994 
253,212 
4,600 
626, 494 
919,894 

56.209 
718, 017 
163,027 
191,407 
217,410 
404,647 
874, 622 
479.500 
017,200 
098,700 
880,000 
862,820 
313,845 
303, 275 

45,625 


1, 


674.843 

197,339 

600 

27,500 

28.325 


$1. 502 
8,693 
3,837 
3.280 
6,120 
2,191 

56,804 
7,070 

02,426 
1,764 

55,796 
1,201 

U,  159 

10.927 

51,282 

483 

141, 165 

8,600 

27,632 
1,560 
6,084 

15,237 

9.610 

185 

14. 372 

53,469 
6,488 

21.854 
0,871 
6,811 

46,159 
9,351 

29,039 
6,449 

20,433 
698,257 

12,000 

102,900 

241,817 

8,486 

8,050 

2,267 

167, 526 

36,150 

62,123 

937, 371 

42 

1,925 

1,133 


57,838,466  ;3,022,MV 
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Statement  by  counttea,  appdratuSf  and  epeeiea  of  the  yield  of  the  vessel  fieheHes  of  Cali- 
fornia in  1889,  1890, 1891,  and  1892, 


Apparatus  and  species. 

Los  Angeles. 

San  Diego. 

San  Francisco. 

Total. 

Pounds. 

Valiie.  Pounds. 

Yalue. 

Pounds. 

Value. 

Pounds. 

Talae. 

1889. 
Lines: 

BArracnda  salted  . 

60,683 
05,184 

$2,124 
3,331 

60,683 

95.184 

1, 463, 424 

86,864 

•2.124 

Bonito.  salted 

• 

3,831 

1     Cod  salted          

1.463,424 

$36,587 

36,587 

f    Yellow-  tail,  salted 

86,864 

3.040 

3,040 

Total 

242, 731     8, 495 

1,463,424 

36,587 

1.706,155 

45.082 

Pairaiizella  nets  : 
»     Flonndera.  fresh 

352,320 

8.460 

33.312 

14,760 

13,218 

l.lOO 

8.808 
254 
999 
443 

1.980 
22 

352,320 

8.460 

33.312 

14,760 

13, 218 

1,100 

8,808 
254 

TTimrflith.  frftMli 

-    RocKfish.  fresh 

999 

:    Other  flsh.  fresh 

443 

"    Prawn. fresh 

1,980 

■   Octopus 

22 

1 

Total 

1 

423, 170 

12,506 

423, 170 

12,506 

Miscellaneous : 

Abalone  meat  and  •shells 

27,540 

1,087 
1,000 

27,540 

1,067 

Hair-seal  pelta 

1.000 

Fnr*fteal  nelts ' 

16, 219 

27,700 

60,952 

620,478 

882 

15, 2W 

Sea-otter  Delts ' 

27.700 

Whale  oil 

1, 480, 080 

119, 650 

12,000 

1.480.080 

119.650 

12,600 

60.952 

Whalebone 

520,478 

Cod  tonffues 

882 

Total 

27.540 

2,087 

1, 612, 330 

625,231 

1, 639, 670 

627,318 

Grand  total 

270, 271 

10,582  3.4&R.fi2^ 

674.324 

3, 769. 195 

684.900 

-f ^^ 

18D0. 
Lines : 
Bamctida.  salted 

72,400 
112,860 

2.534 
8,950 

^jAhb^ 

72,400 

112,860 

1,782,679 

104,340 

2,534 

Bonito.  salted 

3,990 

'  Cod,  salted 

1, 782, 679 

44.567 

44,567 

Yellow -tail,  salted 

1 

104,340 

8,652 

3,662 

1 

Total 

! 

289,600   10,136 

1, 782, 679 

44. 567 

2,072,279 

54,703 

1 

Paransellanets: 
Flounders,  fresh 

347, 112 

10.208 

35,320 

13.530 

9,845 

1,809 

8,678 
300 

1.060 
406 

1,770 
36 

347, 112 

10,208 

35,320 

13, 530 

9,845 

1,809 

8078 

Kingfish,  fresh 

- 

::;::::::(:...::: 

308 

Bockflsh,  fresh 

i 

1,080 

Other  fish,  fresh 

' 

406 

Prawn  fresh 

1 

1.770 

Octopas 

i 

38 

' 

__ 

Total ^ 

' 

417.824 

12,256 

417, 824 

12.^ 

1 

Miscellaneous : 
Abalone  meatand  sheltiii 

55,590 

P34 
875 

55,600 

934 

H Air.sesl  nelts . ...... 

875 

Tnr.ii»al  oelt^       

60,816 

27,300 

103, 782 

680,472 

966 

69.816 

Sea-otter  T>elts 

27.300 

Whale  oil. 



2,197,665 

170,118 

13,800 

2. 197. 665 

170,  118 

13,800 

108,78! 

W  halebone 

680,472 

Cod  tonirues 



986 

^ 

Total 

55,590 

1,809 

2, 381, 583 

882, 336  12. 437. 173 

884,145 

Grand  total. ,  r  - . ,  -  ^  r  - 

'              ' 

;U5, 190 

11,945 

4. 582. 086 

939. 159 

4.  927. 276 

951.104 

1891. 
Lines: 
Atka  mackerel,  salted. . . 

64,800 

4,860 

64.800 

2,100 

70.964 

102,234 

2,047,911 

12.150 

2.500 

110,658 

4.8» 

Barracuda,  fresh 

Barracuda,  salted 

2.100 

$84 

84 

70.964 
102, 234 

2,484 
3,578 

2,484 

Bonito.  salted 

8,578 

Cod.  salted 

2,047,911 

61,393 

51,398 

'Mnr.lrnrAl.  frA«h . . . 

12, 150 
2,500 

486 
100 

486 

Yellow-tiiil.  fn'sh 

100 

Yellow-tail,  salted 

110. 658 

3,873 

8,873 

*'"i  ■ 

- 

Total 

16,750 

670 

173, 108 

6,062  !2.22.q  368 

60,126 

2,413,317 

66,858 

- 
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^tat^ment  hy  countieSt  apparatus^  and  epecies  of  the  yield  of  the  vessel  fisheries  of  Cali- 
fornia in  18S9y  1890, 1891,  and  i59;?— Continued. 


ApparatuA  and  Bpecies. 

Los  Angeles. 

San  Diego. 

San  Francisco. 

Total. 

Pounds.    Value. 

Pounds. '  Value. 

Pounds. 

Value. 

Pounds. 

Value. 

1801. 
aranzella  nets : 

621,845 

24,080 

62,260 

46,600 

6,382 

6,150 

$18,656 

963 

2,490 

1,401 

1,150 

123 

621, 845 

24,080 

62,260 

46,090 

6,382 

6,150 

$18,656 
963 

Kinirfifth.  fSr«sh ! i 

Rockfish,  fn»h ! 

2,490 
1,401 

Other  fl«h,  salted i 

Praiirn.  fresh ' 1 

1,150 

Octopus ; ' 

123 

: 

Total 

1                                 :                            \ 

767, 407 

24,783 

767, 407 

24,783 

[isoeHaneoiM : 

Abalone  meat  and  sholls. 

52, 120 

$1, 172 
750 

52, 120 

1,172 

H|iJir.MMlI  p<^ltft 

1 

750 

Far-seal  pelts ' 

134,220 

30,200 

69,970 

1, 118, 855 

65 

1,134 

134, 220 

Sea-otter  pelts 

-    _ 

30,200 

Whale  oil '                 ! 

1 

1, 727, 535 

223, 771 

975 

16,200 

1,727,535 

223,771 

975 

16,200 

69,  970 

Whalebone 

! 

1, 118, 855 

Coil  oil 

1 

65 

Cod  toninies 

1 

1,134 

1 

1         1  ■     ,    1 

Total 

1 

52,120 

1,922 

1,968,481 

1,354,444 

2,020.601 

1,  356, 366 

Grand  total 

16, 750       $670 

225, 318 

7,984 

4,959,257 

1, 439, 353 

5, 201, 325 

1, 448. 007 

1892. 
eines : 
Salmon,  salted 

90,000 

3,600 

90,000 

3,600 

'  ■ '     1 

Jnes: 

Barraonda,  A'esh 

6,430 

K7 

6,430 

68,510 

96,558 

2, 274, 565 

36,435 

7.040 

108. 975 

257 

Barracada,  salted 

68, 510 
96,558 

2,397 
3,380 

2,397 

3,380 

Cod,  salted 

2,274,565 

56,864 

56,864 

Mackerel,  "frpwh 

36,435 
7,040 

1,456 
282 

1,456 

Tellow-tan.  fresh 

282 

YelloW'taiL  salted 

108.975 

3,814 

3,814 

Total 

40,905 

1.995 

274,043 

9,591 

2,  274, 565 

56,864 

2,598,513 

68,450 

aranzella  nets : 
Floanders,  fresh 

1, 409, 192 

40,000 

116,952 

74,240 

3,270 

8,000 

35,229 

1,201 

3,508 

2,228 

654 

159 

1, 409, 192 

40,000 

116,  952 

74, 240 

3,270 

8,000 

35,229 

Kinsfish.  fresh 

1,201 

Kocafish.  fresh 

3,508 

Other  flsQ.  fresh 

2,228 

Prawn,  u^esh  ............ 

654 

Octopus 

1 

159 

1 



Total 

1 

1.651,654 

42,970 

1,651,654 

42,979 

' 

(isoellaneons: 

Abalone  meat  and  shells . 

124,210 

3.234 
660 

124, 210 

3,234 

Hair-fieiAl  i>eltR  

660 

Fnr-Beal  nel  ts 

167, 526 

34,950 

61,053 

937, 371 

42 

1,925 

167, 526 

34, 950 

W^hale  oil . ........... 

1,542,743 

197, 330 

600 

27,500 

1,542,743 

197,  339 

600 

27.500 

61,053 

Whalebone 

937, 371 

Cod  sounds 

42 

Cod  tonenes 

1,925 

Total 

124, 210 

3,804 

1,768.182 

1, 202, 867 

1, 892, 392 

1,206,761 

Grand  total 

49,905 

1,995 

398, 253 

13,485 

5, 784, 401 

1, 306. 310 

6, 232, 550 

1,321,790 
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Table  ahoicing  by  counties  and  apparatus  of  capture  the  yield  of  food-fiahea  in  the  shore  wr 

boat  fisheries  of  California  in  1889, 


Connties  and  appa- 
ratuR  of  capture. 

Anchovies,     |     Barracuda, 
fresh.         1         ftvsh. 

Barracuda, 
salted. 

Bonito,  fresh.     Bonito,  salted. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs.    j Value. 

Lbs. 

Valne. 

Seines : 

San  FrftnniHr.n 

30.140 

$600 

1 

Gill  net«  and  tram- 
mel nets : 
Monterey 

28,056 
36,793 

$1,680 
1,472 

San  DiefiTo 

10,680 

$427 

San  Francisco 

92,370 

1,847 

Santa  Harbara . 

20,075 

1,033 

2,615 

1125 

Total 

92,370 

1,847 

64.840 

3,152 

31,366 

1,460 

2,615 

125 

" 

LincM : 
Los  Ancreles 

88,891 

2,000 

121,000 

25,116 

65,370 

5,000 

10,862 

3,454 
80 

4,840 
875 

3,250 
240 
490 

Oranse  

L....:..i 

San  Diego 

36.423 

1.000 

19,620 

$1,275 

50 

978 

34,350 
1,500 
2,834 

1,375 

75 

141 

56,135 

1,965 

San  Luia  Obiano 

Santa  Barbara 

Santa  Cruz 

Ventura 



10,580 

406 

! 

........ 

1  MS 

Total 

318,239 

13,229 

66,943 

2.303 

4fi.2(U 

1, 996 

66.136 

Grand  total — 

122,510 

2,447 

• 

383,088 

16,881 

56,943 

2, 303     80, 619 

3,466 

68,750       2,090 

Connties  and  appa- 
ratus of  capture. 

Carp,  fresh. 

Cultn«-cod, 
fresh. 

Flounders,  freah. 

Flounders, 
salted. 

Herring,  fresh. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value.  1     Lbs. 

Value. 

Seines: 
Humboldt  ......... 

125,450 

3,090 

66,396 

1.415 

$2,609 

123 

2, 61'0 

50 

10,000 

;      41.000 

;      26,916 

2,280 

$200 

Los  Aneeles . ...... 

....... 

! 

1,640 

Marin 

1,077 

Orange 

90 

Sacramento. ....... 

10,064 

$353 

San  Dieffo 

* " 

6,060 

224,106 

3,540 

5,600 

202 

8,964 

172 

220 

18.160 
386,641 

725 

Sati  'Prn.nniiinn 

....... 

11,506 

Snntfi  Ttarbarft 

1 

Sonoma ............ 

i       1  '     '"!  "":.. 

1 

Total 

10,064 

853 

433, 646 

14,840 

484.886 

15,328 

Gill  nets  and  tram- 
mel nets : 
Loa  A  n£reles ....... 

4,000 
63,836 

100 

Marin 

1 

2.153 

MontflPftv  -  -    

. 

163, 208 

3,260 

San  DiesTo 

6,830 
1,169,624 

273 

Sau  Fraiiciaco . 

16, 670 

$667 

449,499 
22,660 

18, 063 
906 

34,789 

Santa  Omr.  

1 

Total 

16,670 

667 

636,867 

22,219 

....... 

1,224,289  ,  37,375 



Bag  neta  and  paran- 
zella  nets : 
Contra  Costa 

256,092 

61,602 

342,258 

61,710 

2,874 

2,000 

613, 400 

10,360 

748,883 

33,100 

2,130 

3,850 

2,460 

5,240 

1,236 

100 

80 

7,700 

506 

11, 403 

1,324 

87 

192,619 

16,000 

250,092 

2,888 

Los  Aneelea ....... 

*  1 

640 

Marin 

1 



3,850 

Montorev 

1 

47, 500 

$1,900 

Orance 

i 

* 

2,365 

'    80 

San  Diecro 



• 

San  Francisco 

15,100 

604 

896,060 

6,940 

San  Luia  Oblsno 

San  Mat4y> 

....         |..«.«-. 

Santa  Cruz 

......  |.  .... 

Ventura «... 

i            _ 

Total 

1 

16, 100 

604 

2, 034, 909 

33.  085  '47.  .^00 

1,900 

863,636 

13,398 

Fyke  neta  uid  minor 
neta: 
Contra  Costa 

11, 914 
29,236 

367 
1,024 

Sacramento .   . 

1 

•.•••• 

1 

Total 

41, 160 

1,381 

1             ! 

1 

1             1 

1 
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Table  showing  by  counties  and  apparatus  of  capture  the  yield  of  food-fishes  in  Hie  shore  or 

boat  fisheries  of  California  in  1889 — Continued. 


Coanties  and  api>a- 
ratuB  of  capiore. 

Corp,  fresh. 

Cnltus-cod, 
fresb. 

Flounders,  fresh. 

Flounders, 
salted. 

Herring,  fresb. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lines: 
Humboldt 

21,040 

$735 

6,990 

113,230 

53.572 

1,192 

2,715 

6^000 

4, 255 

13,924 

$630 

4,529 

1,070 

45 

275 

210 

213 

507 

Los  Anireles 

Monterey . . . .  r 

20,380 

$815 

> 

OranfiTO 



Ran  rranciftco 

78,234 

2,730 

San  Lnia  Obiano. . . 

Ruiia  Barbara 

1 

Santa  CroK , 

1 

1 

Total 

99,274     3,465 

201,868 

7,479 

20,380 

815 

Grand  total 

51,214  $1,734 

131,044 

4,736 

3,305,670 

78,523 

07,880 

2,715   2,572,811 

$66,101 

CountieB  and  appa- 
ratus of  capture. 

Mackerel, 
fresh. 

Perch,  frosh. 

Rockflsh,  fresh. 

Rockfisb, 
sailed. 

Sardines,  fresh. 

Lbs. 

Value. 

Lbs. 

Value.     Lbs. 

Value. 

Lbs. 

Value. 

Lb.s. 

Value. 

Seines: 
Humboldt  ........ 

20,150 

10,200 

53,410 

1,000 

972 

16, 193 

197, 125 

$504 
408 

Los  Anseles 

15,756 

$563 

Hariu 

2,133 

....... ..^ 

Orange  ........  r  - . 

40 

69 

648 

9,856 

m.......*^.   ....mm. 

2,000 

80 

Sacramento 

'    *"" I 

San  Pifffn    ,   

1 

7,000 
1,070,000 

280 

Sail  Fn^PoiEco 

21,400 

Santa  Barbara . .  • . 

1 

1.200 
3,215 

$60 
211 

Santa  Om9. 

..   ... 

1 

\ 

•       •>»■«>•>,•>■■«•-• 

Total 

299,050  |13,648 

4,415 

271 

1,094,756 

22,323 

Gill  nets  and  tram- 
•    mel  nets : 

Los  Angeles 

Marin 

25,105  HI. 001 

-r-i  - 

36,587 

1,467 

1 

Monterey 

5,500 

275 
120 

538,325 

$10, 707 

1 

1 

San  Diego 

3.000 

! 

Ra.n  'PranAiurn      . . 

95,405 

4,770 

1 

Santa  Barbara 2, 583 

125 
130 

**■■■***■""* 

1 

Santa  Crux 2.762 

' 

28,000 

1,120 

1 

1 

Total 

38,950 

1,654 

36,587 

1,4(57     661,730 

16, 657 

i 

J 
1 

1 

. 

Bag  nets  and  paran- 
sella  nets : 
Lios  Anireles 

7,000 
1,320 
6,582 

280 

52 

265 

13,988 

559 



2,641 

106 

Oranire 

San  Dieiro 

San  Francisoo . 

lUO,  405 

36,250 

6,380 

40, 016 

1,410 

216 

S«xit-ft  C\Tn% 

Ventura 



« 

1 

Total 

14,902 

597 

ifw.nsa 

6,201 

2,641 

106 

S^ke  nets  and  minor 
nets: 
Sacramento 

3,810 

196 

1            '       1 

Xinee: 

Humboldt 

26, 115 

31,966 

574,428 

6,000 

35,000 

391,620 

•  79,000 

755 

1.270 

11, 500 

240 

1,400 

18,281 

3,005 

Los  Angeles 

Monterey 

92,318  1  3,693 

60,540  '  3,478 

3,000  !       120 

1 1 

30, 750 

1,230 

! 

Oranee 

San  Diego 

San  Francisco  .... 

7,030 

281 

Saa  Luis  Obispo. . '  95, 070 
Santa  Barbara '    2. 262 

3,550 
115 
358 

4,000 
3.388 

200 
lAft 

Santa  Cruz 

7,083 

63,278 
3,375 
4,831 

2,415 
135 
192 

Sonoma 

Ventura    r  .  r  r  -  ,   ,   r       ,- 

1 

...       1 

Total 

Grand  total... 

1 1 

1 

'276,303  111.595 

1 

'  1,215,613 

39, 262 

38, 138  1  1, 695 

' 

1, 097, 397 

315,253 

13,249 

353,849 

16,908 

2,032,366    62,120 

42,553 

1,866 

22,429 
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Table  shotoing  by  oattnties  and  apparatus  of  capture  the  yield  offood-JUhtM  in  the  ahntor 

boat  fisheries  of  California  in  ISS9 — Continued. 


Salmon,  fresh. 

Salmon,  salted. 

Counties  and  appa- 
ratus of  capture. 

Chinook. 

Silv 

er. 

Steelhead. 

Silver. 

Founds. 

Value. 

- 

Pounds. 

Value. 

Pounds.      Value. 

Pounds. 

Value. 

Seines:                 ^^■ 
Del  Norte 

105,458 

12,676 

189,205 
580, 441 

$3,543 
17. 414 

48,750 
103.480 

$728 
5.8(U 

Humboldt 

225,400 

$8,916 

Shasta 

28,760 
118, 145 

720 
2,955 

•  TAhftTnft , . . , 

1 

1 

'           Total 

252,303 

6,351 

769,646 

20. 957 

242.230  1         6.532 

225,400 

8,916 

Gill  nets  and  tram- 
mel nets : 
(    Contra  Costa 

3, 195, 747 
113,417 

127, 830 

3,402 

Del  Norte 

'  "       '  ;              '     1 

Humboldt 

596, 074 

19,869  j     198,691 

3,974  1     210,200        8,406 

Marin 

25,000 

151. 540 

1,003,503 

1,973,400 

26, 810 

1,000 
10.607 
40, 140 
78. 936 

Sacramento 



....         1 

Ran  Francisco 

1                    1 

Solano 

i 

1 

Sonoma 

1,610 

1 

1         

i                  i 

1              «..|. ...... 

Total 

6.489,417 

263,525  1     596,074       lOHfiBl     1d».691 

3.  974       210,  200 

8,408 

— 

Lines : 
Monterey. ......... 

10,098 
13,552 

600 
610 

Sanfji  CruK 

.......... 

1 

1 

1 

Total 

23,650 

1.210 

1 

i 

1               '   1 

1 

Grand  total 

6. 765, 430 

271.092   1,365, 72«  !    40.828  1    440,921 

10.506  1    435,600  ]    17,324 

Counties  and  appa- 
ratus of  capture. 

• 

Sea  bass,  fresh. 

Sea  bass, 
Halt«d. 

Shad, 

fresh. 

Smelt,  fresh. 

Strinedbass, 
nreah. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 
300 

Value.      Lbs. 

i 

Value. 

Lbs. 

Valne. 

Seines: 
Humboldt 

dt3A 

29,500 

90,976 

46, 520 

9,385 

9,000 

139,978 

3,380 

$738 

3,639 

1,860 

375 

360 

5,599 

168 

Los  Aneeles 

Marin 

Oranee 

San  Diego 

1 

S*m  Francisco 

1 

Santa  Barbara 

1 1 

1 

i 

1 

1 

Total 

i 

300 

30 

328, 739 

12,739 

..    1    -  — 

* 

i 

Gill  nets  and  tram- 
md  nets: 
Contra  Costa 

96,722 

3,869 

13,776 

$3,443 

Los  Angeles 

2,777 
33,142 

$111 
1,320 

35,825 

43,500 
83,258 

1,413 
1,740 
3,330 

Marin 

Monterey 

Sacramento 

13,224 

793 

San  Diego 

San  Francisco 

3,000 

325,000 

52, 180 

5,418 

120 

13,000 

1,820 

275 

8,110 

559,914 

28,060 

2,810 
18,600 

125 
22,396 
980 
142 
745 

. 

61.072 

2,443 

1,560          390 

San  Lois  Obispo... 
Santa  Barbara 

2,500 

$125 

Santa  Crua 

20,264 
72,206 

810 
2,888 

10,  803 

Solano 

960 

240 

16,646 

Total 

421,  517 

2,500 

125 

9fa  iM 

774,577   .SO.  871 

16.296 

4.073 

Bag  nets  and  paran- 
zella  nets : 
Contra  Costa 

130, 012 
19.000 
179, 130 
8,420 
256,690 
218,910 

2,070 
760 

2,740 
335 

4,492 

3,485 

XiOs  Angeles 

Marin 

Orange 

•  •■••*•■ 

San    Francisco 

San  Mateo 



Total 

• 

812, 162 

13,882 

'             r 1 1 

Lines: 
Los  Angeles 

8,332 
8.000 
8.748 
6.490 
4,760 

333 
120 
350 
320 
188 

Oranee 

i 

San  Diego 

-  -      -     _ 

Santa  Barbara 

1 

Ventura 

' 

1 

1          *     1 

Total 

31.330 

1.311 

■       .         j              . 

1             1               1              i     " 

Grand  total 

452,  847 

17, 957 

2.500 

125  ^263,788 

10,833  11,915,478 

57,492 

16,296 

4,m. 
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able  allowing  by  counties  and  apparatus  of  capture  the  yield  of  food-fiihee  in  the  shore  or 

boat  fisheries  of  California  in  1889 — Continaed. 


^nntids  and  appa- 
latas  of  capture. 

Sturgeon, 
fresh. 

YeUow-tail, 
fresh. 

Yellow-tail,  lother  flsh,  fre«h 
salted.       1     and  salted. 

Total. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

DelXorte 

343,413 

1, 184, 721 

177, 384 

192, 240 

16,080 

62,123 

73,293 

2, 054, 965 

39,582 

3,215 

28,760 

5,500 

118, 145 

$6,947 

3d,  115 

7,027 

7,670 

635 

Humboldt 

Loa  Angelee 

16,362 

$654 

Marin 

i 

Qransre 

, 

Sacramento 

51, 087 

17,900 

7,075 

15, 432 

1,267 
716 
406 
750 

1  669 

San  Diego 

2,931 

58,421 

1,948 

211 

San  Francisco 



Santa  l^arbara .  r 

13,280 

$660 

2,750 

$138 

Santa  Cruz 

^ 

Shasta 

720 

Sonnmw-  -  - 

220 

Tf^h^^IpA. ,  ^ , , ,  -  -  ^   .  - 

1 

2,955 

1 

Total     . 

13,280 

660 

2,750 

13fl 

107,856 

8,783 

4, 299, 421 

127,460 

m  nets  and  tram- 
mel nets : 
Contra  Costa 

262,919 

$7,888 

1,620 

65 

3,570,784 
113, 417 

1,004.965 

67,207 

222, 304 

830,407 

160.650 

143.095 

3,402 

32,251 

Del  Norte 

■| 

Humboldt 





Loa  Angeles 

' 

.......  . 

1    

2,688 

Marin  ." 

30,240 

1,200 

1 

8,880 
19,782 
11,603 

3.230 

MonfcftW^v ..  T  T ..... . 

1 

12,060 

470 

Sacramento -- 

4,886  i      293 

SanDieiro 

17,409 
29, 921 

693 

San  Francisco ...... 

18, 830  1      565 

935   3.813.  .')Aft 

139, 995 
2,925 

San  TjUis  Obisno . . . 

82,740 

.     84, 101 

92,276 

Santa  Barbara 

i              i 

1 ' 

1,700 

Santa  Cms 

i 

1 

3,711 

Solano  ... . 

174,596  j  5,238 

>......  ■ 



2, 221, 162 

87,302 

Sonoma r 

26, 810 

1,610 

1 

Total 

491,471    15,184 



61, 010  i  2, 163 

12.330,013 

462,264 

ag  neta  and  paran- 

sella  nets : 
Contra  Costa 

192, 622 

33, 212 

248,687 

7.220 

2,795 

1,328 

3,572 

220 

771,845 

153,343 

1, 026, 767 

116,430 

14,979 

8,582 

1, 723, 625 

10,360 

1,283,458 

68.350 

14,243 

11,603 
6,133 

15,402 

T,as  Aneelea 

] 

. .- 

Marin 

1 

:::::::::::::: 

3,355 

Orange -- 

567 

345 

f^n  PrAnniiuvk . 

1 

441, 970 

6,679 

29,131 

1 

506 

San  Mat<M> 

' 

315,665 

4,564 

19,452 

Sauta  Cruz 

i 

2,734 

Ventura 

.  -•• 

6,733 

262 

565 

Total 

1 

1,246.109 

19,420 

5,191,982 

90,093 



■ 

ykeneta  and  minor 

nets: 
Contra  Costa 

12,022 
149, 639 

861 
3,564 

23,936 
182, 185 

718 

Sacramento 

...   .     ^     ...     ^^   ^ 

i 

4,784 

1 

Total 

1 

161, 661 

3,925 

206,121 

5,502 

1 

lines : 
Contra  Costa 

87,491. 

2,625 

87,491 

54,145 
377,587 
758,768 

22, 192 
415, 767 
609,359 
211,686 
122, 582 
102,837 

58,198 
8,375 

35,385 

2,625 

Humboldt 

2,120 

liOs  Angeles  - , .  r  r .  - 

30,650 

1,226 

12,200 

488 

15,002 

Monterey 

18,609 

Orange  .• 

5,000 
86,000 

200 
1,440 

2,000 
28,000 
80,300 

80 
1,120 
1,657 

885 

San  DieflTo 

53,081 

1.858 

15,904 

San  Prancisno  .... 

56,490 

1,695 

24,638 

San  T«n{fl  ObiAno  , 

8,025 

Santa  Barbara 

12, 116 

605 

2,412 

120 

3,955 

198 

6,105 

SantA  Crnfi 

4,130 

Sobino .... 

58,198 

1,746 

1,746 

Sonoma. ........... 

135 

Ventura 

4,362 

165 

1,440 

i 

Total 

202,179 

6.066 

88,128 

3,636 

55,493 

1,978     126,455 

3,543 

2, 859, 382 

101,454 

Grand  total 

693.650 

21,250 

101, 408 

4,296 

58,243 

2,116 

1,703,091 

32,834 

24,886,919 

786,782 
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Table  shounng  by  countUa  and  apparatus  of  capture  the  yield  of  food-jUhee  in  the  shore  or 

boat  fisheries  of  California  in  1890, 


Connties  and  appa- 
ratus of  capture. 

Anchovies, 
fresh. 

Barracuda, 
firesh. 

Barracuda, 
salted. 

Benito,  firesh. 

Bonito,  1 

lalted. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lb.. 

Seines : 

San  Francisco    . 

33,750 

$675 

1 

i 

1 

Gill  nets  and  tram- 
mel nets : 
\fnnterfiv         ...... 

18,658 
31,020 

$1,120 
1,241 

fiaji  Diecro        

7,960 

$318 

San  Francisoo 

101,250 

2,025 

Santa  Barbara 

26,945 

1.340 

2,425 

$115 

» 

Total 

101,250 

2.025 

10  A7« 

2,361 

34,905 

1,658 

2,425  !       115 

Lines : 
Los  Anffeles 

142,414 

3. 000 

102, 180 

22.705 

60,115 

3,731 

11,415 

5,697 
120 

4,085 
720 

3,000 
182 
480 

! 

Orange 

. 

San  Pieeo  -  r 

43,440 

$1,520 

27,080 

1,083 

67,785 
2,200 
2,147 

2,373 

San  T->tl{R  Ohii^no 

no 

Santa  Barbara 

i 

25,872 

1,278 

110 

Santa  CruE 

Ventura 

5,726 

218 

*1, 520 

Total 

345, 560 

14,284 

43, 440 

58,478 

2,579 

72,132  i    2.593 

135,000 

■ 
2,708 

Grand  total 

2,700 

395, 238 

16,645 

43,440 

1,520 

93,383 

4,237 

74,557 

Counties  and    appa- 
ratus of  capture. 

Carp,  fresh. 

Cultus-cod, 
fresh. 

Flounders,  fresh 

Flounders, 
salted. 

Herring,  fresh. 

Lbs. 

Value. 

Lbs.     Value. 

Lbs. 

Value. 

$3,132 

105 

2,480 

100 

Lbs.    Value. 

Lbs. 

Value. 

Seines : 
Humboldt 

156.599 

2.637 

62,180 

2,687 

1 
1 

11,150 

28,000 

28,279 

4,325 

$223 

Los  AntreleH 

•«..••. 

■ 

1,120 

Marin    -  -  -  -   

1 

1,131 

Oranee  

. 

172 

Sacramento 

11.500 

$406 

. 

1 

San  Diego 

4,263 

208, 370 

2,813 

6,190 

170 

8,335 

141 

248 

14,000 
485.860 

560 

San  FranciHCO 

7,288 

Santa  Barbara 

Sonoma 

Total 

11,590 

406 

445, 739 

U.711 

571,614 

10.494 

1.  -  ... 

Gill  nets  and  tram- 
mel nets : 
Los  Aneeles 

2,500 

56,572 

3,920 

6.000 

1, 457, 580 

100 

Marin 

2.262 

Monter^^y 

188,323 

3,806 

196 

San  Dieso 

* 

210 

San  Francisco 

27, 538 

$1, 105 

"418,' 572 
26,950 

16,850 
1,078 

21,863 

Santa  Cruz 

Total 

27,538 

1,105 

633,845   21.734 

1, 528,  572 

24,661 

Bag  neta  and  paran- 
ssella  nets : 
Cont  ra  Costa 

285,  550 

129, 929 

378. 800 

65, 450 

4,580 

1,815 
567,702 

7,040 

473, 085 

35,250 

2,973 

4,283 
5,197 
5,782 
1,310 

180 

73 

8,716 

352 
7,195 
1,410 

116 

214, 129 

17,500 

284,100 

3,212 

Los  Anireles 

•  ••■■•  • 

• 

700 

Marin 

■ 

4.261 

Monterey 

30,534   fti.222 

Orauire 

4,120 

160 

San  SieffO 

San  Francisco   .... 

22,460 

895 

425. 975 

6,388 

San  Luis  Obispo. . . 

San  Mateo 

354,814 

5,130 

Santa  Cruz 

Ventura 

....       1 

*l 

i 

Total 

22,460 

895 

1,952,180 

34,614 

30,534 

1,222  !l.300.ffi» 

19.841 

'        ' 

Fyke  nets  and  minor 
nets: 
Contra  Costa 

12,209 
34,314 

366 
1,202 

Sacramento 

Total 

46,523 

1,568 

L. 

i..: ... 

1 

« 
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Vahle  showing  hy  counties  and  apparatus  of  capture  the  yield  o^  food-fishes  in  the  shore  or 

boat  fisheries  of  California  in  1S90 — Contiuued. 


Counties  and  appa- 
ratus of  capture. 

Carp, 

fVesh. 

Cultua-co<I,           Flounders, 
fresh.                   fresh. 

Flounders, 
salted. 

Herring. 

fresh. 

Lbs. 

Value. 

Lbs. 

Value.  1       Lbs. 

Value. 

Lbs. 

Value.'      Lbs. 

1 

Value. 

Humlioldt ......... 

20,280 

$710 

7,513 

$675 

2,201 

1,152 

70 

330 

280 

170 

622 

Lob  Aueelos 

65,017 

1 

Monterey 1  -  , 

57, 632 
1,725 
3,340 
8,000 
3.485 

15, 570 

13, 115 

$525 

( >Ttiniro  ,.,   -1-,.-,,. 



San  ^Wncifico    , ,  -  - ' 

97,480 

3.573 

San  Liuia  ObiBno . .         

Santa  Harbara 

1 

1 

iSanta  Crnz 

' 

1 

Total 

1 

117,760 

4,283 

152,282 

6,500 

13, 115 

525 

Grand  t-otal 

58,113 

$1,974 

167, 758 

6,283   3,184,046 

76, 559 

43.649 

1,747 

3,398,824 

$54,996 

'onnties  and  nppa- 
ratus  of  ciipture. 

Mackerel, 
fresh. 

Perch,  fresh.    Rockflsh,  fresh. 

1     Bockfish, 
salted. 

Sardines,  ft^sh. 

Lbs.    '  Value. 

Lbs. 

Value.      Lbs. 

1 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

leinea: 
Humbolflt ......... 

21, 610 
7,200 

47, 915 
2,172 
1,373 

12, 320 
218,108 

$539 

288 

1,920 

80 

83 

493 

12,405 

Loa  Antrelea ... 

19,765 

$701 

Marin  .7 

' 

Oranffo  ....  -   - ! .  -  - 

6,035 

200 

Sacramento .... 

1 

San  Dieffo , 

5, 000 

200 

San  Francisco 

! 

1 

1,280,000 

19,200 

Santa  Barbara 

1.087 
3,000 

$54 

150 

Santa  Cruz 

i 1 

*  ■  * 

i               1 

Total 

340,608 

15, 808 

1 

4,087 

204 

1,300,800 

20,301 

1 

1 

jill  neta  and  tram- 
mel  nets : 

Loa  AnireleB 

Marin  .7 

1 
35,792  $1,431 

84,082 

1,360 

Uontere  V 

■ 

587,340 

$11,747 

San  Diego 

2,680 

107 

1 

.   . 

San  Francisco 

I 

02,661 

4.633 

Santa  Barbara 

1,463 

70 

j 

Santa  Cruz 

2.045  1      148 

40, 676 

1,623 

( 

** 

Total 

42,880     1,756     34,082 

1,360 

720, 666 

18.  003 

Bag  nets  and  paran- 
sella  neta : 
Loa  Anseles 

12,790 
2,917 
6,710 

512 
110 
228 

17,434 

697 

• 

6,000 

200 

Orange 

San  Diego 

San  Francisco 

99,055 

46.825 

7,750 

3,053 

1,873 

310 

^nta  Chruz -  

Ventura 

r 

1 

1 

ToUl 

21, 417 

850 

171    OAl 

6,833 

i..  

6,000 

200 

OOU         ...,.-_ 

y  ke  nets  and  minor 

nets: 
Sacramento 

4,232 

255 

■lies: 

Humboldt 

24.968 
40,306 
65«,338 
15,000 
30,000 

748 

1,613 

13, 155 

600 
1.200 

Xtoa  Angelea 

124,382 

4.076 

Monterey 

41, 312     2. 066 

18,200 

728 

Orange 

6,000 
5,510 

240 
2*20 

fSan  Diego 

Han  Francisco 

,    *v  1 

383,404    I?!  670 

!^an  Luis  Obispo. . . 
Santa  Barbara 

82,310 
1.620 
7,560 

3.030 

80 

330 

75, 106 

3,010 

5,000 
3,429 

250 
172 

Santa  Cruz 

87. 406 
4,516 
7, 316 

3,460 
180 
290 

Sonoma 

Ventura 

Total 

268,684 

10.042 

1,326,358 

41,926 

26,629 

1,150 

Grand  total 

311,564 

12,608 

400,429 

18,273  2,217,088  66,762 

30,716 

1,364 

1,314,800 

20.501 
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Table  showing  by  counties  and  apparatus  of  capture  the  yield  of  food-fishes  in  the  shore  w 

boat  fisheries  of  California  in  J890 — Continued. 


Salmon,  fresh.                                             Salmon,  salted. 

Comities  and  appa- 
ratua  of  capture. 

Chinook. 

Silver. 

Steelhead. 

Silver. 

Pounds. 

Value. 

Pounda.    \  Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Seinea : 
DelKorte 

149,666 

$4,490 

250,376 
460,272 

•4,227 
16,343 

51,875 
153,423 

$777 
3,068 

H  lunboldt 

91,342 

$3,654 

Shaata 

25,825 
125,860 

646 
8.147 

Tehama 

Total 

301.351 

8,283 

710, 647 

19, 570 

205,298 

3,846 

91,342 

3,654 

Gill  nets  and  tram- 
mel neta : 
fJontra  Coata  .  r .  r  - , 

1,423,880 
195,584 

66, 955 
6,867 

1 

Bel  Norte 

; 

Hiimboldt  ......... 

474,305       15,811 

168. 101 

3,162 

75, 658        3. 026 

Marin 

22,110 

145, 540 

218. 426 

1, 030. 580 

21, 375 

880 
10,188 

8,737 
41,223 

1,283 

Sari*fl,TnATito 

i 

San  F*ranO/iaoo  - , . .  r 

Solano 

; 

Sonoma 

1        

: 1" 

Total 

3, 057, 495 

125, 133 

474,  305       15. 811 

_158, 101 

3.162         75.658  1      3.028 

Lines: 
Monterev .......... 

8,770 
12,600 

626 
560 

1 

J^nta  Cniz 

1 

Total 

21,270 

1,070 

1.... 

Grand  total 

8,  380, 116 

134. 492 

1, 184, 952  1    35, 381 

363, 899 

7,007 

167,000        6.680 

Counties  and  appa- 
ratuH  of  capture. 

Sea  bass,  fresh. 

Sea  bass, 

SHlt«d. 

Shad,  freah. 

Smelt,  fresh. 

'Striped  bass, 
fresb. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Seines: 
Humboldt 

250 

$25 

28,160 
90,120 
42,060 
10.890 

7,800 
141,730 

2,287 

$704 

3,605 

1,680 

435 

312 

5,669 

115 

Los  Ansreles....... 

Marin  -  x  -  r , 

•«••«• 

Orange  ............ 

San  Uieeo 

San  Francisco 

Santa  Barbara 

Total 

1 

250 

25 

323,047 

12,520^ 



Gill  nets  and  tram- 
mel nets: 
Contra  Costa 

• /••«•■• 

102, 216 

4,089 

15, 715 

$3,143 

Los  Anceles 

3.781 

$151 

42,640 

41,230 

107, 184 

1,701 
1,640 
4,287 

Marin 

30,365 

$1,200 

Monterev 

Sacramento . ....... 

16,960' 

958 

54 

8 

San  Diet'O    . .... 

2,916 

195,000 

50,315 

3,875 

119 
7,800 
1,750 

192 

2,286 

566,922 

25, 115 

2,500 
21,437 

91 

22, 676 

875 

125 

860 

San  Francisco 

116, 942 

3,508 

3,132 

626 

San  Luis  Obispo. . . 
Santa  Barbara 

2,800 

140 

Santa  Cruz  ........ 

24,880 
67,892 

995 
2,316 

11,866 

Solano 

1,218 

244 

Total 

282, 470 

11,061 

6,581 

.^31 

317,890 

809, 314 

32,255 

20,119 

4,021 

Bag  nets  and  paran- 
zella  nets : 
Contra  Costa . . 

• 

148, 760 
49.500 
195,400 
9,825 
293.951 
243,802 

2,231 
1,980 
2,930 
393 
5,142 
3,855 

Los  Am^t'les 

« 

1 

Mariu 

... 

f)rancr6  r  - .  r  -  - 

.   . . 

San  1'  raucisco 

....... |. ....... 

1 

• 

San  Mateo. ........ 



i  "■ 

: 

! 

., 

Total 

! 

, 

941.238 

16,531 

: ! 

1 

- 

Lines : 

Los  Angeles 

( )range 

14, 344 
5,  OOi) 
8,050 
4,710 
4, 507 

574 
200 
321 
226 
178 

i 

1 

1 

1 **  * 

San  Dieeo 

1   . 

, 

Santa.  Barbara 

1 

' 

Ventara 

1 

Total....: 

36,  611 
319, 081 

1,499 

1 

1 

.......|. ....... 

Grand  total 

12,660 

6,581 

291  |318, 140 

11,891  ;2, 073, 599 

61,300  1  20,119 

4,021 
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Table  akowing  hy  wnniieM  aiid  apparatus  of  capture  the  yield  of  food-fiahes  in  the  ahore  or 

boat  fisheries  of  California  in  1890 — Contiiiaed. 


ronntiea  and   appa- 
ratas  of  capture. 

Sturgeon, 
fresh. 

YeUow-tail,      Yellowtail, 
fresh.               salted. 

Other  fish,  fresh 
and  salted. 

Total. 

Lbs. 

Value. 

Lbs. 

Value.     Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Seineii: 
DelNorte 

451, 916 

922,806 

166,877 

180,434 

25,109 

66,505 

68,978 

2, 404, 678 

85.825 

3.000 

25.825 

6,190 

125.860 

$9,494 

26.688 

6.676 

7,211 

987 

Humboldt 

. 

Los  Aneeles 

19,155 

$767 

Marin 

Orance 

1 

• 

Sacramento 

53.542 

15. 595 

6.860 

11   MO 

1.310 
624 
363 
5O0 

1,799 

2,359 

53.935 

1,740 

150 

San  DieiFo 

SanI*ranciBoo 

Santa  Barbara 

15, 778 

$790  1  2, 800 

tl40 

Santa  Cruz 

I 

ShaaU 

1 

646 

S««n<nnF   

248 

Tehama 

3,147 

Total 

15,778 

790 

2,800 

J  40 

106, 212 

3,564 

4,474,003 

115,080 

tUI  neta  and  tram- 
mel netfl : 
Contra  Costa. ...... 

196«095 

$5,871 

280 

11 

1,737,786 

195,584 

708,064 

84,713 

222,529 

921,546 

165,  414 

68,476 

3, 262.  862 

78.230 

37,  208 

116, 787 

1, 292, 133 

21, 375 

70,069 

5,867 

21  999 

UelKorte 

Hnmboldt .  r .  -,  t  .  ^  r . 

••.... 

Loa  Anseles 

8,383 

8,862 

21, 779 

11,386 

2,741 

91,461 

Marin  .? 

38,170 

1,520 

Monterey. .-- 

16, 121 

623 

Sacramento 

3,860 

232 

SanlMego 

15.615 
48,672 

625 
1,140 

16,277 

488 

San  Lais  Obisno..". 

2,765 

Santa  Barbara*. .... 

1,842 
4,704 

Santa  Cmz 

RAlAn'>   

202,443 

6,074 

49,857 

Sonoma 

1,283 

Total 

456,445 

14.185 

80.588 

2.399 

8, 912, 707 

297.988 

Sag  nets  and  paran- 

sella  nets : 
Contra  Costa 

208,196 

69,322 

278, 100 

8,375 

3,065 

2,773 

4,078 

258 

856.635 

301,475 

1, 136, 400 

104,359 

21,448 

7,525 

1, 879, 781 

7,040 

1, 419, 255 

82,075 

17,769 

12. 791 

Loa  Angeles 

12, 059 

Marin 

17, 051 

2,790 

Orangft 

843 

San  Diego 

301 

8nii  Francisco ..... 

470,638 

6,&34 

31,928 

San  Lais  Obispo. . . 

352 

San  Mateo 

347,554 

5.i42 

21, 312 

Santa  Cmz 

3,283 

Centura  

4,700 

185 

2,316 

77 

ffi» 

Total 

4,700 

185 

1.384,531 

22,227 

5.833,762   103,398 

?^ke  neta  and  minor 

neta: 
Contra  Costa 

12.683 
159, 087 

380 
3. 813 

24,892 
197,633 

746 

Sacramento 

■  ■  »•  a  ■   ■ 

5,270 



Total 

171, 770 

4.193 

222,525  1    6,016 

billies: 
Contra  Coeta 

39,827 

1,195 

39,827 

52,761 
433, 923 
797, 367 

42, 725 
390.580 
626,657 
195. 321 
122,006 
126.  756 

67.480 
4,515 

34,244 

1.195 

Humboldt 

1 

2,133 

Los  Anffeles 

38,260 

1,530 

19,200 

768 

17,359 

Monterey. 

18, 152 

Orange 

10,000 
24,000 

400 
960 

2,000 
20,000 
93,600 

80 

800 

1,410 

1,710 

^n  iiiego 

62,585 

2,189 

14, 751 

Ssn  Francisco 

48,833 

1,465 

24,448 

San  Luis  Obispo. . 

7.400 

Santa  Barbara 

14,565 

742 

2,593 

128 

3,670 

175 

6,081 

Santa  Cmz 

5,144 

&>laf|n ^ 

67,480 

2,024 

2,024 

ooiiouia.  ..•••...... 

180 

Ventura........... 

5,280 

210 

1,376 

65,128 

Total 

156, 140 

4,684 

92. 105 

3,842 

2,317     13«  470  1 

3,233 

2, 934, 162 

101, 953 

' 

Grand  total 

612,586 

18,869 

112,583 

4,817 

67,928 

2.457 

1,881,571 

35,616 

22,377,159 

624.435 
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Table  Bhowing  hy  counties  and  apparatus  of  capture  the  yield  of  food-fishee  in  the  shore 

or  boat  fisheries  of  California  in  1891. 


Counties  and  appa- 
ratus of  capture. 

Anchovies, 
fresh. 

Barracuda, 
fresh. 

Barracuda, 
salted. 

• 

Bonito,  fresh.    Bonito,  salted. 

1 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Seines: 

Sftn  Frttncifico    ... 

36,250 

1483 

Gill  nets  and  tram- 
mel nets : 
Monterev ....... 

13,235 
53,820 

$785 
2,153 

San  DiAipo     .... 

13,960 

$548 

San  Prancisoo 

106,750 

1,631 

, 

Santa  Barbara 

" 

1 

20,032 

1,000 



1,6H5 

$80 

1 

1 

Total 

108,750 

1,631 

67,055 

2, 938 

33,982 

1.548 

1,685 

80 

Lines: 
I.jos  Anmles 

207,901 

2,000 

175,935 

49,800 

58,000 

4,350 

8,610 

6,346 

80 

7,035 

1,750 

2,900 

212 

372 

Oranire  ............ 

San  Dieffo 

42,578  fti.4g6 

46,950 

1,838 

67,549 
1.000 
2,016 

2,371 

San  Luis  ObisDO. . . 

5,500 

275 

50 

Santa  Barbara 

20,160 

1,000 

100 

Santa  Cma 

Ventura 

6,318 

240 

Total 

506, 596  ,18, 606 

48, 078  !  1,  765 

72, 428 

3,078 

70,565 

2,521 

Grand  total 

145,000 

2,114 

573, 661 

21,633 

48,078 

1,765 

106.410 

4.626 

72,250 

2,601 

Counties  and  appa- 
ratus of  capture. 

Carp, 

fresh. 

Cultus-cod, 
fresh. 

Flounders,  fresh. 

Flounders, 
salted. 

Herring,  fresh. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Seines : 
Humboldt ... 

142, 373 

4,326 

40,275 

1,815 

$2,847 

173 

1,600 

70 

12,000 

45.000 

16.567 

3,062 

$240 

Los  AniFeleA 

1,800 

Marin 

663 

OnuiGTe  T-T ,...T. 

- 

120 

Sacramento. .   ..... 

11,267 

$894 

Kan  Dieeo   

3, 522 

143, 420 

3,110 

4,900 

142 

5,737 

153 

196 

25,640 
691.716 

1,026 

San  Francisco ..... 

5,920 

KantA  Barbara 

Sonoma 

Total 

11,267 

394 

343,741   10,918 

693.986 

9,769 

Gill  nets  and  tram- 
mel nets: 
Los  Ansreles ....... 

3,500 
33,134 

140 

Marin 

1.325 

'MnnlAmv 

138, 172 

2,763 

San  DieiFO 

9.590 
1, 775, 150 

384 

San  TiVftu Cisco 

32,870 

$1,315 

288.840 
21,900 

11, 674 
876 

17,760 

Santa  Cruz  ....  . . 

Total 

32,870 

1,815 

448, 912 

15, 313 

1, 821, 374 

Ifi.fiOB 



Ba^  nets  and  paran- 
Eella  nets : 
Contra  Costa. 

270,840 

73.231 

361, 120 

30,185 

3,530 

1,637 

541,679 

11,216 

451, 400 

34,625 

3,896 

4,063 
2,929 
6,417 

605 

132 

61 

8,226 

595 
6,871 
1,386 

155 

203,130 

19.500 

270,840 

3,145 
780 

TjAh  AniTAlmi 

Marin 

4,062 

Monterey 

28,679 

$1. 144 

Oran  e'e 

3,436 

135 

San  dego 

San  Francisco 

30,740 

1,230 

406,260 

6,094 

San  Luis  ObisDo. . . 

San  Mateo 

338,550 

4,977 

Santa  Cruz 

Ventura 

Total 

30,740 

1,230 

1    TJQMO 

30,439 

28.579 

1,144 

1. 241, 716 

19,193 

Fyke  and  minor  nets : 
Contra  Costa 

14.188 

426 
1,196 

Sacramento 34. 163 

Total 

48,351 

1,622 

! 

1 
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TabU  ahowing  by  counties  and  apparatus  of  capture  the  yield  of  food-fishes  in  the  shore  or 

boat  fisheries  of  California  in  lS91'--Coixtin\ied. 


Counties  and  appa- 
ratoa  of  capture. 

Carp, 

firesh. 

Cnltuscod, 
fresh. 

Flounders,  fresh. 

Flounders, 
salted. 

Herring,  fireah. 

Lbs. 

Valae. 

Lbs. 

Value. 
$840 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lines: 
Hnmlfoldt .  r r  t 

24,118 

8,645 
80,253 
22, 153 

1,365 

4,000 
10. 130 

3,9(M) 
14,626 

$770 
3,210 
442 
55 
400 
360 
195 
585 

Loe  Angelea 

Monterey. 

12, 492 

$500 

Orance  .--. 

San  Francifico*,  -  ^ .  - 

125,890 

4,254 

San  Luis  Obisno 

Santa  Barbara 

Santa  Cruz 

Total 

150,008 

5,094 

145,072 

6,017 

12,492 

500 

•  ■•••■••••|.  .---.« 

Grand  toUl.... 

59.618 

$2,016 

213, 618 

7,639 

2,720,984 

62, 687 

41,071 

1,644 

3,767,075 

$48,571 

Counties  and  appa- 
ratna  of  capture. 

Mackerel, 

fresh. 

Perch,  fresh. 

Bockfish,  fresh. 

Bockfish, 
salted. 

Sardines,  fbesh. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Seines: 
Humboldt  ......... 

23,625 
7,915 

30, 118 
1,500 
1,076 

17,518 
189,420 

$690 

317 

1,200 

60 

65 

701 

5,683 

J  Mm  A  ntrrAtM 

62,007 

$1,166 

Marin 

(Vranff^  .rr^T- -, 

3,561 

143 

Sacramento. . .... 

San  Diego 

8,000 
860,000 

820 

San  FVnnOrisco .... 

17,200 

Santa  Barbara 

779 
5,130 

$49 
257 

Santa  Cruz. 

Total •.. 

271, 172 

8,716 

5,009 

306 

933.668 

18,82a 

Gill  nets  and  tram- 
mel nets : 

Los  Angeles 

Marin 

78, 117 

$3,124 

24, 890 

1,000 

Monterey .......... 

2,800 
3.970 

140 
159 

362,716 

$7,265 

San  Diego 

San  Francisco 

88,873 

3,556 

Santa  Barbara.... 

3.225 
3,590 

162 
175 

3,760 

Santa  Cms 

41,750 

1,670 

.. 

Total 

01,702 

24,890 

1,000  j    493.339 

12, 480 

Bag  nets  and  paran- 
zella  nets : 

T.rM  Ano'Alna..    

17, 776 
1,865 
6,250 

671 

60 

250 

22,547 

902 

4,000 

160 

Oranire  ....- 

San  Diego 

San  FranciH<^-  r 

97,873 

49,830 

6,835 

3,915 

1,990 

270 

Santa  Cruz ......... 

• 

Ventura 

Total 

25,891 

981 

177.085 

7  077 

4,000 

160 

^ke  and  minor  nets : 
Sacramento 

3,477 

209 

X4ne8: 

Humboldt  • 

34,472 

58,645 

395,862 

7,000 

1,034 

2.346 

7,917 

2ft0 

Los  Angeles....... 

248,352 

29.934 

3,000 

10,990 

9,934 

1,497 

120 

440 

, 

Monterey • . . 

19, 472 

760 

Oranse 

San  Diego 

62, 000  1  2, 480 
370,496   li  210 

San  Francisco 

San  Luis  Obispo... 
Santa  Barbara 

122.800 
2,750 
9,265 

4,560 
135 
417 

129,  720 

4,970 

1,500 
2,338 

75 
117 

Santa  Cruz 

91.504 
4,264 
6,425 

3.605 
171 
256 

Sonoma  ..........^. 

Ventura 

Total 

427,181   17,103 

1, 160, 388 

37,278 

23,310 

952 

Grand  total 

518,883  20,863 

325, 430 

10,900   1,830,812   56,835 

i 

29,219 

1.258 

937,568 

18,088 
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Table  ahawing  6y  counties  and  apparatus  of  capture  the  yield  of  food-fiekee  in  ike  thore 

or  boat  fiekeriee  of  California  in  1891 — Continued. 


Salmon,  fresh. 

Salmon,  salted. 

Coanties  and  appa- 
ratus of  capture. 

Chinook. 

Silver. 

Steelhead. 

Silver. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Seines: 
Del  Norte 

114,890 

$3,446 

182,500 
442,166 

$4,818 
14,739 

1 

18, 750        $280 
147,388       2.948 

Humboldt 

66.384 

$2,465 

ShastA      

29,110 
115,623 

730 
2.890 

Tehama 

Total 

259,623 

7.066 

.      624.666 

19,557 

166,138 

3.228 

66,384 

2,4G5 

Gill  nets  and  tram- 
mel nets: 
Contra  Costa  ...... 

i 

504,006     23,760 
193,860       ■'>  A1A 

Del  Norte 

Humboldt 

448,780 

14.909 

149,503 

2,092 

40,816 

1,983 

Marin    .   .......... 

15.036 
76, 112 

000 
R  »2H 

SjicrftniAntn  . ... 

San  'Prancisoo 

448.322     17.933 

694, 181     27, 767 

36, 656       2. 109 

Solano          - .   . 

Sonoma      ......... 

1 

Total 

2, 058, 172     83, 403 

448, 780  i  14, 950 

149.503 

2,992 

40.816 

1.983 

Lines: 

Mouterc^v .. . 

7,990  1        ifln 

Santa  Crns ........ 

15,260 

690 

......            1 

Total 

23.250  1    1.170 

Grand  total 

2,341.045     91,639 

1. 073, 446 

34,516 

315. 731 

6.220 

116,200 

4,448 

Counties  and  appa- 

Sea bass,  fresh. 

Sea  bass, 
salted. 

Shad,  fireah. 

Smelt,  ft'eah. 

Strined  bass, 
firesh. 

ratus  of  capture. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Vslas. 

Seines: 

TTiimboldt                 ..  ........ 

160 

♦16 

32,000 
68,974 
28,310 

9,470 

12,000 

170, 971 

3,790 

$800 

2,760 

1.120 

378 

480 

6,839 

188 

12,565 

T.OK  AnfrfllAH                ' 

Marin             

OnuiffA             ........    ...... 

1 

Slaii   If lAffO         .-- ' 

1 

^\HXi  VVftnciiioo      ... -. 

Santa  Barbara 

1 

' 

Total 

160 

16 

325,  515 

Gill  nets  and  tram-  ; 
mel  nets :               , 
Contra  Coata  . 

■ 

108,011 

4,320 

1 
23.932  ;  $3,590 

T^iOA  AncnlpH                 ........ 

4,301 

$172 

45,491 
27,220 
76,985 

1,819 
1,080 
3,080 

Marin 15,482 

$610 

Kiii^nun ATI tio        .    ... 

17, 516 

1,051 

157 

24 

ftnn  TMAom 

3,360 

220.410 

88,970 

4.880 

135 
6,710 
3,110 

245 

3,735 

683.884 

19,930 

4,000 

25,661 

150 

27,355 

687 

200 

1,226 

KlLTI   Wlltir.tAAA 

230,460 

6,914 

4,320 

648 

San  Lois  Obispo. . . 

Santa  Barbara 

Santa  fViiz 

17,000 

850 

30,120 
58.739 

1,205 
2,350 

15,840 

_ 

Solano 

i265          340 

Total 

333, 102 

10.810  !  21,301 

1,022 

444,  846 

886, 906 

35,597 

30, 674 

4,602 

Bag  nets  and  paran* 
sella  nets : 
Contra  Coata 

■ 

141.420 
61.500 
186,560 
8,645 
280,838 
234,700 

2,167 

2,460 

2,848 

846 

LiOH  A.nffelfia ... 

Marin          ......... 

*****••■!        ■■ 

Oranire 



Ran  xiranoiaoo  ..... 

4.920 
3,720 

San  Mateo 

Total 

913,663 

16,461  i 

...••.• 

Lines: 

Los  Angeles 

Oranjre    - 

18,206 
3,000 
9,000 
4,135 
4,815 

728 
120 
360 
206 
190 

San  fiiego 

i 

Santa  Barbara. .... 

Ventura 

■   »•«••     BIMMMa****.    ••••«•• 

Total 

39,156 

1  1,604 

Grand  total — 

372, 258  |12, 414 

21,301 

1,022 

445.006 

15,856  2,126,084 

64,623 

30,674 

4,602 
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Table  thawing  by  oonniies  and  apparatus  of  capture  the  yield  of  food-fishes  in  the  shore 

or  boat  fisheries  of  California  in  1891 — Continued. 


Comities  and  appa- 
ratus of  capture. 

Sturgeon, 
fresh. 

Yellow-tail, 
ftesh. 

Yellow-tail, 
salted. 

Other  fish,  fresh 
and  salted. 

Total. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Seines: 
DelKorte 

316,140 

866,096 

208,545 

115,270 

19,408 

69,930 

88,267 

2,001,057 

33, 204 

5,130 

29,110 

4,900 

115,623 

$8,544 

24.745 

7,297 

4,583 

770 

Homboldt    

Los  Anireles 

20,' 323*  $1,081 

Harin 

Ch*a3ef^ 

Sacramento 

, 

57,587 

21,587 

9,280 

12,220 

1,415 
862 
464 
600 

1,874 

3,531 

42, 326 

1,655 

257 

San  Diego 



San  Francisco 



--  --   .1 1 

......  1 

Santa  Barbara 

1 

10,805 

$540 

2,500 

$125 

Santa  Cruz 

Shasta   

730 

Sonoma 

j 

! 

196 

Tehama 

1 , 

2,890 

1 

1 

Total 

10,805 

540 

2,500 

125 

120,997 

4,422 

3. 872. 680 

QQ   •AOSL 

Gill  nets  and  tram- 
mel nets: 
Contra  Costa 

213,625 

$6,409 

• 

915 

37 

940,489 
193,860 
648, 189 
131, 409 
131,707 
606,718 

97,035 

109,653 

3, 943, 986 

125,900 

33,822 

123.021 

1,029,970 

36,656 

88,116 
6.816 

Bel  Norte 

KnmboWt  , 

19,934^ 

I<oa  Aneeles 

5,255 

MfkHn      

15,946 

630 

6.245 

Monterey 

••••"•  " 

11,810 

455 

14, 478 

Sacramento 

3,250 

195 

6,698 
4.374 

San  Diegro 

i 

21. 228 
43,970 

845 
1.062 

San  Francisco 

18, 137 

545 

1 
I 

97,102 

San  Lais  Obispo 

4,647 

Santa  Barbara 

I 

1,687 

Santa  Cms 

5,152 

Solano 

274.785 


8,243 

38,700 

Sonoma 

2,199 

Total 

625,743   16,022 

77, 923 

2,399 

8,151,416 

249,308 

Bag  nets  and  paran- 
sella  nets : 
Contra  Costa 

197,882 

76,325 

264,840 

5,110 

2,936 

3,053 

3,924 

165 

813,272 

274,879 

1,083,360 

63,874 

17. 476 

7,787 

1,797,421 

11,216 

1, 353, 770 

84,455 

17,  717 

12, 310 
10  955 

Los  Angeles 

Harin  .T 

••••"*  • 

16, 251 
1.904 

Monterey 



Orange 

673 

San  Diego 

311 

San  Francisco 

440, 031 

6,201 

30,686 
695 

San  Lnia  Obispo. . . 

San  Mateo 

329, 120 

4,746 

20,313 

Santa  Cms 

3,375 

Centura 

4,256 

150 

2,730 

108 

683 

WW 

Total 

4,256 

150 

1,316,038  21, 121 

1 

5, 525, 227 

07  956 

^^ykeand  minor  nets : 

15,013  i      450 
170, 858  1  4, 151 

29.201 
208, 498 

876 

Sacramento 

5,556 

Total 

185,871  '  4,601 

237. 609 

6,432 



^5nes: 

Contra  Costa 

56,100 

1,688 

56, 100 
67,235 

1,683 

Snmboldt 

2,044 

liOS  Angeles 

65,100 

2,608 

22.302 

892 

700, 849 
487,903 

26.064 

Monterey 

11,596 

^)range 

5,000 
59,000 

200 
2,360 

2,  COO 
41,815 
84,492 

■  80 
1,673 
1,140 

23,365 
678, 278 
638,991 
320,540 
109,805 
135, 005 

91, 595 
4,264 

31, 188 

935 

San  Dieiro 

63,461 

2,230 

22,277 

San  Frmcisco 

54,113 

1,760 

21, 773 

San  Lnis  Obisno. . . 

12,040 

Santa  Barbara 

9,210 

460 

2,132 

106 

4,864 

242 

5,461 

Santa  Cms 

5,500 

Solano 

91,595 

2,748 

2,748 

SoDoma 

171 

Tentnra 

5,020 

173 

1,231 

t 

1 

Total 

201,808 

6,191 

143, 420 

5,801 

65, 593 

2, 336 

155, 473  !  4, 027 

3, 244, 818 

114. 132 

Grand  total  ... 

727,551  22,213 

158,481 

6,491 

68,093 

2,461 

1,856,302  36,570  i21,031,839 

567,221 
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Table  Bhowing  by  counties  and  apparatus  of  capture  the  yield  of  food-fiahee  in  the  short 

or  boat  Jisheries  of  California  in  1892, 


Comities  and  appa- 
ratus of  capture. 

Ancbories, 
fresb. 

Barracuda, 
f^esh. 

Barracuda, 
salted. 

Bonlto,  fresh 

Bonito,  salted. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Seines: 
San  Francisco  r  r 

89,053 

$390 

Gill  nets  and  tram- 
mel nets : 
Ran  THpifo 

.     47, 190 

$1,886 

13,525 

$510 

San  Fnuidaco  . 

111,  122 

1,112 

Santa  Rarbara 

; 

9,200 

460 

440         $22 

Total 

111,122 

1,112 

47,190 

254,433 

.    152,570 

7,500 

72,000 

11,000 

1,886 

i 

22, 725 

1.000 

440           22 

Lines : 
IjOs  Anirelea ....... 

6,345 
6,110 

263 
3,600 

440 

San  Dieiro 

41,104 

$1,440 

3e,475 

1,460 

74,6tf4       2,eW 

San  Lais  Obisno. . . 

Santa  Barbara  ..... 

10,800 
7,110 

540 
280 

560  '         28 

Ventura ........... 

« 

Total 

497.503 

16,758 

41.104  1  1,440 

54,385  i  2,280 

75,224 

2,718 

Grand  total — 

150, 175 

1,502 

544,693 

17,644 

41,104 

1,440 

77, 110     3, 280 

75,664 

2,740 

Counties  and  appa- 
ratus of  capture. 

Carp,  fresh. 

Cultus-cod, 
fresh. 

Flounders,  fresh. 

Flounders, 
salted. 

Herring,  fresh. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Seines: 
Samboldt  «.■■■.... 

145, 873 

2,529 

38,000 

2,380 

$2,917 

101 

1,520 

95 

13,000 

25,000 

9,946 

3,745 

$3M 

Lioa  AjiiFelea. ...... 

l.OifO 

Marin 

398 

Hmn  <r A  .    

1 

ISO 

fit|U*r  ATYI  An  tiO 

9,915 

$347 

8ATI    DiMTO       .  -  -r  .  -r  -  -   r  . 

1 

2,070 

98,105 

2.510 

6,187 

82 

2,943 

125 

210 

36,940 
719,209 

1,478 

San  IV&nciiioo 

7,193 

Ran  fa,  narhara _ 

....;;.'.*i. !'.!!!; 

Sonoma. ........... 

1 

*" I 

Total 

9,915 

347 



296,664 

7,993 

807,840 

10,478 

............... 

Gill  nets  and  tram- 
mel nets : 
liOB  Anffeles  ...... 

- 

2,000 
25,470 

80 

Marin  ."..... , 

1,019 

MontareT     . . 

123,360 

2,468 

f 

San  Dieeo 

! 

13,060 
2,267,180 

522 

San  Franciaoo.   . 

34.000  *1  A9A 

192.695 
17, 845 

5.956 
714 

< 

22,672 

Santa  Cms . . 

' 

.  .• 1 

1 

Total 

34,000 

1,020 

333. 900 

9.138 

1 

2,297,710 

24,193 

Bag  nets  and  paran- 
sfdlanets: 
Contra  Costa. 

303,350 

99,804 

404,468 

34,990 

5,782 

890 

606,703 

9,000 

505,585 

33,520 

3,000 

4,550 
3,993 
6,067 

700 

230 

35 

9,110 

450 
7,585 
1,341 

120 

227,515 

14,000 

303,350 

3.412 

T^s  AnirelMi ....... 

660 

Marin  .7 

4,650 

Mont<vey 

30,167 

$1,207 

Orancre  ............ 

2,255 

90 

San  Xntwo 

San  Francisco . .  . . 

36, 170 

1,085 

456,027 

6.825 

Sm  T<ii1fl  Oblnno 

San  Mateo 

379,190 

5,688 

SantaCmz 

Ventura 

-\ 

Total 

36, 170 

Aft.<> 

2.007,092  34,181 

30,167 

1,207 

1, 881. 837 

21,125 

Fyke  nets  and  minor 
nets: 
Contra  Costa 

21.342 
34,405 

$640 
1,204 

1 

"  1 

Total 

56,747 

1,844 

1 
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Table  showing  by  counties  and  apparatus  of  capture  the  yield  of  food-fishes  in  the  shore 

or  boat  fisheries  of  California  in  1892 — Continued. 


Ck»iuitle«  and  appa- 
ratuD  uf  capture. 

Carp,  fresh. 

Cultns-cod, 
fresh. 

Flounders,  fresh. 

Flounders, 
salted. 

Herring,  fipesh. 

Lbs 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lines: 
Humboldt 

80,000 

$1,050 

15,000 

54,215 

31. 470 

2,960 

6.515 

2,110 

3,090 

19,950 

$1,350 

2,168 

628 

115 

Lob  Angeles 

Monterey 

13, 670 

$547 

Oranee 

San  Francisco 

130,500 

3,915 

551 
75 

San  Lnia  Obis  do.  . . 

Santa  Barbara 

200 
708 

Santa  Cms 

1 

Total 

160,500 

4,965 

135, 210 

5,885  13,670 

547 



Grand  total.... 

1 

65,662  $2,191   230,670 

7,070   2,772,856 

57.197  43,837 

1 

1,754 

4,486,887 

$55,796 

Counties  and   appa- 
ratus of  capture. 


Seinee: 
Humboldt .... 
Los  Angeles . . 

Marin , 

Orange 

Sacramento — 

San  Diego 

San  Francisco . 
Santa  Barbara, 
Santa  Cruz... 


Total 


Gill  neta  and  tram- 
mel nets : 

Los  Angeles 

Marin 

Monterey 

San  Diego 

San  Francisco 

Santa  Barbara 

Santa  Cruz 


"^Ir'-        P«ch.  fr«.h. 


fresh. 


Lbs. 


Value, 


Lbs.     Value 


28,500 
7,114 

28,525 
4,000 
1,114 

14.725 
201, 108 


67,350 


125 
1,020 


Total 


3,080 
2,483 


$2,093 


6 
41 


154 
125 


74,d58 


^g  nets  and  paran- 
sella  nets : 

Loa  Angeles 

Orange 

San  Diego 

8an  Francisco 

Santa  Cruz 

Ventura 


Total 


^!y  ke  nets  and  minor 
nets: 
Sacramento 


Humboldt 

X.08  Angeles 

Monterey 

Orange  

San  Diego 

San  Francisco  . . . 
San  Luis  Obispo. 
Santa  Barbara . . . 

Santa  Cruz 

Sonoma 

Ventura 


210,052 
6,084 


3,750 


Total 

Grand  total. 


11,300 
2,420 
6.800 


239,906 


313,964 


3,019 


285, 086 


21, 475 


$560 

285 

1,141 

160 

67 

589 

6,033 


8,835 


859 


21,475  I      859 


17, 727 
1,000 
5.275 


709 

40 

211 


24,002        060 


8,403 
280 


150 


456 
121 
274 


9.684 


12, 703 


4,554 


335, 117 


273 


10,927 


Rockflsh,  fresh. 


Lbs.       Value 


366,860 


84,703 
43,655 


484,618 


11,938 


91.103 

45,270 

7,780 


156, 091 


50,000 

45, 817 

368,520 

4,320 

50,000 
351, 614 

98,240 


83,895 
3,700 
6,220 


1, 062, 326 


1, 703. 035 


$7,137 


2,541 
i.723 


11, 401 


477 


2,733 

1,811 

311 


5,332 


1,500 
1,833 
7,369 
173 
2,000 
10.  MS 
3,865 


3,356 
148 
249 


31,041 


47,774 


Eockflsh, 
salted. 


Lbs. 


275 
2,620 


2,895 


18,580 


6,500 
275 


25,355 


28.250 


Value. 


$14 
131 


145 


Sardine8,fire8h. 


Lbs.     Vidue. 


36,864 
"5,066 


8,000 
703.130 


$654 

"266 


747,904 


5.000 


120 
14,063 


15,037 


'  200 


5,000 


200 


743 


325 

13 


1,081 


1,226  |752,994 


15,237 
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Table  showing  by  counties  and  apparatus  of  capture  the  yield  of  food-fishes  in  the  shore 

or  boat  fisheries  of  California  in  189S— -Continued. 


1 

Salmon,  fresh. 

Salmon,  salted. 

Connties  and  appa- 
ratus of  capture. 

Chinook. 

Silver. 

Steelhead. 

Silver. 

Founds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

SeineB: 
DelNorte 

49,563 

$1,067 

99,124 
388,050 

$1,634 
12,935 

49,563 
129,350 

$867 
2,587 

Humboldt 

21,630 

9865 

Sbaata 

31,445 
128,389 

785 
3,210 

Tehama 

21,630 

Total 

209,397 

5,002 

487,174 

14,469 

178,913 

3,454 

865 

Gill  neta  and  tram- 
mel nets : 
Contra  Coata 

1 

1,037,331 
84,000 

41,493 
2,520 

Del  Norte 

Humboldt 

394,588 

13,163 

131, 529 

2,630 

17,870 

695 

Marin  -  -  ^  r   

12,000 

81, 112 

1, 122, 9^ 

944,507 

28,839 

480 

5,678 

44, 917 

38,220 

1,730 

Sacramento 

San  Franoiaoo 

Solano 

Sonoma .......... ^- 

Total 

3, 310, 717 

135, 038 

394  588 

1»   1A3 

131. 529 

2,630 

17  370 

(tas 

.    _' 

Lines: 
Monterey 

6,915 
14, 175 

415 
640 

Santa  Cmz  . . .  r  -  - . , 

1 

"  '  --";••"•    • 

Total 

21,000 

1,055 

Grand  total 

3, 541, 204 

141, 155 

881,762 

27,632 

310, 442 

6,084 

39,000 

1.569 

Counties  and  appa- 
ratus of  capture. 

Sea  bass,  fresh. 

Sea  bass, 
salted. 

Shad,  fresh. 

Smelt,  frebh.     ^^"^^^ 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs.     Value. 

Lbs. 

Value.     Lbs. 

Value. 

Seines: 
Humboldt 

100 

aio 

42,250 
75,323 
24,500 
11,921 
13,645 
112. 470 
4,260 

$1,056 

3,013 

980 

Los  Auseles 

*:.*:; 

Marin    - 

... 

Oranire  ..rr 

477 

540 

4,500 

213 

San  r>iefiro 

1 

Ran  Frftncis^Vt 

' 

Santa  Barbara. .. .. 

1 

■ 

Total 

- 

100 

10 

284.369 

10.  7RS 

....... 1 J. 

Gill  nets  and  tram- 
mel nets : 
Contra  Costa 

139,364 

4,181 

38.947 

$4,674 

Los  Angeles 

Marin 

2,553 
13,000 

$102 
520 

51,107 
25,500 
74,868 

2,044 
1.020 
2.995 

"MnntArMV 

Sacramento 

21,579 

1,295 

199 

30 

San  Dieffo 

2,375 

136,350 

61,650 

7.640 

95 
5,414 

1.808 
372 

4,355 

433,747 

5,300 

3,740 

52,822 

174 

17,348 

186 

187 

2,090 

San  Francisco 

"*••••"• 

242,749 

4,855 

13,153 

1.315 

San  Luis  Obispo... 
Santa  Barbara 

500 

$25 

Santa  Cruz 

'35,066 
87,702 

1,400 
2,631 

"8,'9i6 

Solano 

469 

Total 

222,568 

8,311 

500 

25   526,394 

11.  .362 

650,939 

26,044 

56,209 

6,488 

Bi^;  nets  and  paran- 
sella  nets : 
Contra  Costa 

151, 675 
61,000 

202,065 
13,700 

303,351 

252,795 

2,275 
2,440 
3,035 
548 
4,550 
3,792 

LfOs  Angeles 

Marin 

Orange 

San  Francisco 

San  Mateo 

Total 

984,586 

16,640 

Lines : 
Los  Angeles 

16.659 
7,625 
6.360 

666 
305 
328 

San  Diego 

Santa  Barbara 

Ventura 

4,000 

160 

Total 

30,644 

1.299 

4,000 

160 

Grand  total.... 

253, 212 

9,610 

4,500 

185 

526. 404 

14, 372 

1. 919. 884 

53,469 

56,209 

6,488 
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rdble  tkowing  by  counties  and  apparatus  of  capture  the  yield  of  food-fishes  in  the  shore 

or  boat  fisheries  cf  California  in  1892 — Continaed. 


ikianties  »nd  appa- 
traas  of  capture. 

Sturgeon, 
fresh. 

Yellow-tail, 
fresh. 

Yellow-tail, 
salted. 

Other  fish,  fresh 
and  salted. 

Total. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

1 

Lbs. 

Value. 

ieines: 
DelKorte 

198, 250 

768, 753 

161, 004 

100, 971 

27,046 

74,197 

88,530 

1, 887. 625 

42, 465 

2.620 

31. 445 

5,187 

128.389 

$3,468 
21. 190 

Humboldt 

1 

Los  Angelefl 

t 

14, 174 

$684 

6.737 
4.039 
1,082 
1.861 

liarin  „■.■.. 

■| 

Oreo  j^e 

1 

Sacnunento 

1 

63,168 
18,150 
15,550 
16,000 

1,447 
725 
547 
AGO 

SuiDieco 

1 

3,540 
35.668 

San  Francisco 

1 

Santa  Barbara 

18,620 

$031 

"SOO'  "  $40 

2.123 

Santa  Cmz 

131 

ShMta 

i 

785 

Sonoma 

1 1 

210 

1 

!t  910 

\ 

Total 

18,620 

931 

Rnn 

40 

126,042 

4.203 

3, 516, 482 

83  044 

rill  nets  and  tram- 
mel nets : 
Contra  Costa 

274, 575 

$8,237 

1,080 

43 

1, 491, 297 

84,  000 

543,487 

123,  010 

117, 445 

564,861 

106, 710 

96.376 

4, 686, 132 

67,450 

24,100 

150, 705 

1, 253, 766 

28,839 

58,628 

Del  Norte 

1 

2,520 

Humboldt 

16,488 

Los  Angeles 

i                                ! 

4,919 

Marin 

20,000 

800 

j 

4.698 

Monterey 

1 

9.638 

382 

12,988 
7,232 
3,853 

(t^^rmin^PtO    , 

3.820 

229 

.............. . 

SanDieeo 

i 

14,850 
39,665 

595 
1,012 

18,840 

565 

108, 627 

San  Luis  Obispo... 



2,019 

Santa  Barbara'. 

i.       ..     . 

1,195 

Santa  Cmz 

6,052 

Solano 

217. 637 

6,529 



47,849 

Sonoma 

1,730 



Total 

534,872 

16,360 

t 

65. 233 

2.032 

9, 338, 157 

278,798 



1 

Bag  nets  and  paran> 
zellanets: 
Contra  Costa 

'^^"■"^~ 

■■ 

228. 185 

73,845 

303, 519 

4,420 

3,443 

2,954 

4,650 

125 

910, 725 

283,  314 

1, 213, 402 

69, 677 

22, 737 

26,166 

2,001,011 

9,000 

1, 516, 755 

78,790 

15.950 

13,680 
11,333 

Los  Anfieles 

1 

Mtrin.T 

........ 

18,302 

2,032 
908 

Ornfire ,  ,     

San  I  iego 

....... 

■ 

246 

San  Francisco 

508,657 

8.123 

32,426 

San  Lnia  Obispo. . . 

....... 

450 

San  Mateo 

379, 185 

5,686 

22,751 

Santa  Cruz 

3,152 

Ventura 

8,170 

127 

2,000 

80 

638 

Total 

3,170 

127 

1,499,811 

25.061   6,127.426 

1 

105, 918 

yke  nets  and  minor 

nets: 
Contra  Costa 

26,205 
180. 329 

786 
4,355 

47,547 
219,288 

1,426 

^^Acrsmento 

...... 

5,832 

ToUl 

........ 

206,534 

5,141 

266,835 

7,258 

JontraCoeta 

49,280 

1.478 

49,280 

95,000 
663,943 
446, 289 

10,960 
622, 745 
641,664 
125,650 
117, 235 
124, 320 

72,545 
3,700 

33,160 

1,478 

otmnboldt 

3,900 
21.725 

^;<*a  Angeles 

59,307 

2,872 

23,460 

938 

■"cxnterey 

9,982 
435 

^»"»nge 

3,680 
60,000 

147 
2,000 

80,632 

2,907 

126.925 
92, 715 

5,040 
1,343 

24.102 

y*«i  Francisco 

61,320 

i,'840* 

18, 197 

^*ii  Lnia  Obispo. . . 

4,984 

g»xta  Barbara 

16,380 

819 

1,000 

50' 

3.450 

173 

5.872 

gs**taCrua 

5,068 

l^Uno 

72,645 

2,176 

2,176 

^noma 

148 

'«ntnra 

4,830        193 

1,322 

Total 

183, 145 

6.494 

134. 197     5. 531 

ftl   A»9 

2.957 
2,997 

245. 550 

7.494 

3. 005. 441 

99,389 

Grand  total 

718, 017 

21,854 

155,987 

6,589   82,432 

2.143,170 

43,931 

22,254,341 

574,407 
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Table  showing  by  counties  the  yield  of  crustaceans^  molluskSj  and  reptiles,  etc.,  in  the  shore 
or  boat  fisheries  of  California  in  1889,  1890,  1891,  and  1892. 


Yean  and  oountiea. 

Crabs. 

Shrimp  and  prawn. 

Spiny  lobsters. 

Abalone  mest  and 
sheUs. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value, 

1889. 
Bag  nets: 

i^nim  fTnfiliA 

919. 221 
1,225,628 
1,845,221 
1, 532, 034 

$41,769 
55,693 
84.559 
69, 616 

Marin 

San  Franciaoo 

San  Mateo 

1 

Total 

5, 522, 104 

251,637 

Other  apparatus : 
Hnmboidt 

86,400 

$3,000 

liOS  Angeles ,-.,,,-  r 

108,000 

$2,815 

19,810 
3,850 

$452 

MontA^f^y 

73 

San  Dieeo 

48,158 

1,203 

San  Francisco 

1,944,000 

76,045 

30,000 
228,  B*;* 

eoo 

Santa  Barbara 

110,300 

3,309 

5,877 

Total 

2, 030, 400 

79,045 

I- 

266,458 

7.327 

282,539 

7.002 

1890. 

Bag  nets: 
Contra  Costa 

967,947 
1,290.600 
1, 941, 055 
1,613,246 

43,983 
58, 643 

88,894 
73, 303 

Marin  ....-,,.....- 

^n  I^Yancisoo 

San  MAt^eOr-,--r 

Total 

5. 812, 848 

264.823 

j 

1 

Other  apparatus : 
Humboldt 

90,000 

3,125 

J,fti%  Angelfui .  ^ 

107,000 

2,810 

860 
4,400 

34 

Monterey 

83 

Ran  piego  , 

40,370 

1,009 

S^n  Frfirini^co 

2,000,000 

80,000 

28,000 
114,933 

560 

Santa  Barbara 

130,940 

3,928 

3.943 

Total 

2, 090, 000 

83, 125 

278, 310 

7,747 

148,193 

iei9 

1891. 

Bag  nets: 
Contra  Costa 

813,806 
1, 085. 175 
1,631,232 
1, 356, 345 

36,967 
49,289 
74,585 
61,610 

Marin 

San  Francisco 

San  Mateo 

_ 

Total 

4.886.558  ^^9  iRi 

' 

Other  apparatus: 

TTnmnAlilf.      

98,100 

3,406 

Los  Angeles 

102, 125 

2,688 

5,135 
3,700 

96 

Monterey,  t ,  -  t  -  - 

6ft 

San  Diego 

• 

25,000 

625 

, 

San  Francisco 

2,250,000 

90,000 

24«000 
241,826 

""480 

Santa  Barbara 

145, 120 

4,355 

6,2^ 

Total 

2, 348, 100 

93.406 

272,245 

7,668 

274,661 

6.80^ 

1892. 

Bsgnets: 
Contra  Costa 

885,010 
1,180,020 
1, 770, 025 
1,475,020 

40,195 
53,590 
80,389 
66,989 

Marin 

^ 

San  Francisco 

1            ^ 

San  Mateo 



^^ 

...........| 

1 

^,^ 

Total 

6,310,075  1241,163 

1 

1     — 



Other  apparatus : 
Humboldt 

112,320 

3,900 

Los  Angeles 

128, 425 

3,340 

7,775 
4,189 

i^ 

Monterey 

^ 

Sanl>»«g" T  — 

20,000 

600 

San  Francisco 

2, 750, 000 

99,000 

30,000 
93S  ±ta. 

59^ 

Santa  Barbara 

154, 850 

4  646  1 

5.29^ 

Total 

2,862,320   102.000 

303, 275 

8  486        9J)n  Asn 

6,11' 

■ 
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Table  thowing  by  counties  the  yield  of  crustaceans,  molluskSj  and  reptileSj  etc,  in  th^  shore 

or  boat  fisheries  of  California — Con  tinned. 


Yean  and  conoties. 

Clams,  hard. 

Clams,  soft. 

Mussels. 

Oysters. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

1889. 
Humboldt 

43,750 

32,060 

420,000 

74,900 

f937 

690 

3.000 

1,605 

10,800 
11,100 

$270 
109 

Harin 

San  Diego 

San  Francisco 

1,096,800 

11,518 

2.100,000 

$8,750 

12,369,000 

$571,625 

Total 

570, 710 

6,232 

1, 118. 700 

11,897 

2, 100, 000 

8,750 

12,369,000 

571, 525 

1890. 
Homboldt ........... 

42,000 

30,450 

850,000 

89,530 

900 

655 

2.500 

1,920 

12,000 
10.080 

300 
101 

Marin 

San  Diei^o 

San  Fninciaco 

1, 239, 900 

13,020 

2, 700, 000 

11,250 

12, 829, 500 

692,187 

Tot*l    

511,980 

5,975 

1,261,980 

13, 421 

2.700  000  1  11  ^'Ul 

12, 829, 600 

592, 137 

-1 

1891. 
Humboldt 

47,250 

28,700 

280,  000 

94,850 

1,012 

615 

2,000 

2,033 

15.000 
10,380 

875 
106 

Harin 

San  Dieero 

1,489,980 

15, 396 

2,998«080 

12,500 

13, 387, 800 

618, 455 

Total 

450,800 

5,660 

1, 516, 360 

15,877 

2,998.080 

12,600 

13,387,800 

618,455 

1892. 
Humboldt 

52,500 

33,110 

252.000 

141,890 

1,125 

720 

1,800 

2,804 

17,400 
11,040 

435 
110 

Marin      

San  Diego 

Sun  Francisco 

1. 988, 760 

19,888 

2, 8H0, 000 

12,000 

15, 098, 700 

698,257 

Total 

479, 500 

6,  449       2.  017.  20A 

20,433 

2,880,000 

12,000 

15, 098, 700 

698,257 



Years  and  counties. 

Octopus  and 
squid. 

Terrapin  and 
frogs. 

Hair- seal,  sea- 
lion,  and  sea- 
otter  pelts. 

Whale  and 
seal  oil. 

Alge. 

Lbs. 

Value. 

Lbs. 

Value. 

No. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

1889. 
Los  Anffelea ......... 

215 

$580 

7,200 

$288 

Mtrin? 

11,250  *3.000 

HoDterey 

468.000 
15,000 

$37,440 

750 

5,800 

$232 

Son  Francisco 

30,000 

2,400 

San  Luis  Obisno 

78 
181 

195 
3,423 

33, 210 
4,200 

1,107 
224 

Santa  Barbara 

14, 370 

575 

! 

Total 

483,000 

88,190 

41,250 

5,400 

474 

4, 198     4i.  610 

1,619 

20,170 

807 

1890. 
^  Aneeles 

83 

225 

4,800 

192 

Marin ._::::::::: 

12,-563 

3,350 

Monterey 

256.000 
10,000 

20,480 
300 

6,500 

260 

Ssn  Francisco 

35,000 

4,200 

wi  LoisObisiKi 

53 
199 

143 
2,527 

40, 440 
4,800 

1,343 
256 

°*nU  Barbara 

22,845 

914 

Total 

266,000 

20,780 

47,  563  1  7. 550 

335 

2,895 

50,040 

1,791 

29,345 

1,174 

1891. 
JJ^riii 

12,262 

3,270 

J»oiit«rev 

300,760 
8,000 

23,960 
240 

7,780 

310 

S*^  I'^rancisco   

37,500 

4,500 

?**  LaiuObisDO 

133 
182 

359 
3,597 

41,940 
4,500 

1,403 
240 

^^U  Barbara    ::... 

11, 361 

455 

........ 

1 

Total 

308,760 

24,200 

49, 762  j  7, 770 

315 

3,956 

46,440 

1,643 

19,141 

765 

1892. 
if^  ABMles 

- 

121 

330 

^*rij»-^!"::::::: : 

13, 125 

3,' 500 

JJ^merey 

357, 622 
Q.OOO 

28,'6i6 
270 

14,835 

593 

2^  Francisco 

32,500 

4,550 

§**»  Luis  ObisDO '-  -  - 

95 
85 

301 

256 
2,221 

36,015 
2,150 

1,200 
112 

°*nta  Barbara...... - 

13,490 

540 

1 

Total 

366, 622     28. 880 

45, 625 

8,050 

2,807 

38,165 

1,312 

28,325 

\ 

1,133 

\ 
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SAN  DIEGO  COUNTY. 

As  compared  with  the  last  investigation,  the  fisheries  of  the  most 
soathem  county  in  California  show  considerable  fluctuation.  The 
decrease  in  the  gieneral  building  trade  had  called  to  other  sections  of 
the  State  a  large  number  of  men  and  their  families,  thus  reducing  the 
home  demand  for  food-fish,  and  consequently  curtailing  the  extent  of 
the  fisheries.  Some  attempts  have  recently  been  made  to  increase  the 
domestic  and  foreign  trade  in  fish,  but  these  efforts  were  scarcely  suffi- 
cient to  retain  the  few  fishermen  employed.  During  1892  a  limited 
quantity  of  fresh  fish  was  shipped  as  far  east  as  Denver,  Colo.,  and  cue 
carload,  made  up  of  crawfish  (i.  e.,  spiny  lobsters),  fresh  fish,  and  salted 
fish,  was  sent  to  Chicago  and  Philadelphia  in  a  refrigerator  car.  It  was 
probably  the  first  attempt  to  dispose  of  the  abundant  crawfish  of  the 
west  coast  in  the  markets  east  of  the  Bocky  Mountains.  At  the  time 
of  this  experiment  the  true  lobsters  were  very  scarce  and  of  high  price 
in  the  East,  and  the  crawfish  was  regarded  as  a  fair  substitute  and 
met  with  a  ready  sale  at  good  prices. 

The  yield  of  the  fisheries  of  this  county  is  nearly  equally  divided 
between  fish  consumed  in  a  fresh  condition  and  those  cured.  The 
aggregate  amount  of  fish  proper  taken  in  1892  was  somewhat  less  than 
in  1889,  as  may  be  seen  from  the  following  comparison : 


Fish. 

1889. 

1891 

Freah 

Pound», 
830,400 
530,220 

Pound*. 

522,000 

Cured 

666,385 



Total 

1,160,620 

1,088,306 

Both  the  dry  and  pickle  cured  fish  are  largely  exported  to  the  Sand- 
wich Islands.  Five-eighths  of  the  catch  is  taken  by  means  of  small 
vessels  ranging  in  size  from  7  to  15  tons.  These  vessels  in  most  cases 
frequent  grounds  south  of  San  Diego.  Sometimes,  if  fish  are  not 
found  nearer,  they  resort  to  grounds  100  miles  from  the  home  port. 
The  crew  usually  consists  of  three  men,  who  employ  hand  and  troll 
lines.  About  three-eighths  of  the  catch  is  obtained  by  small  boats 
fishing  nearer  the  shore.  The  shore  fishermen  go  out  in  the  morning 
and  return  the  same  evening,  fishing  along  the  coast  some  10  to  15 
miles  south  of  San  Diego,  and  about  the  same  distance  north  fix)m 
Point  Loma,  at  the  entrance  to  the  harbor  of  San  Diego. 

Chinese  junks  were  formerly  much  used  by  the  Chinese  fishermen  of 
San  Diego  County.  In  1888  thirteen  of  various  sizes  were  engaged  in 
fishing.  Year  by  year  the  Chinese  have  been  withdrawing  from  the 
business,  deeming  it  too  hazardous  on  account  of  the  danger  from 
seizure  by  the  Mexican  Government  for  illegal  fishing,  and  the  possi- 
bility of  not  being  permitted  to  reenter  the  United  States.  The  junk 
fishermen,  sailing  under  no  flag,  have  been  obliged  to  pay  alien  port 
charges,  which  materially  reduced  the  profits  of  the  business.    In  a 
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few  cases  the  jauks  have  been  sold  to  American  fishermen,  the  nam- 
bers  by  which  they  were  known  to  the  customs  officials  being  sup- 
planted by  names.  The  junks  nsed  in  San  Diego  County  have  declined 
from  13  used  in  1888, 6  in  1889  and  1890,  to  1  in  1893. 

The  shore  fisheries  of  this  county  are  carried  on  from  small  cat,  sloop, 
or  schooner  rigged  boats,  carrying  a  crew  of  two  men,  who  reside  in 
3au  Diego  and  market  their  catch  in  that  city.  A  small  camp  of  Por- 
tuguese fishermen  is  found  at  La  Playa,  on  the  side  of  the  bay  opposite 
San  Diego.  These  fishermen  man  their  boats  singly,  and  cure  all  of 
bheir  catch,  most  of  which  is  pickled  for  the  Sandwich  Islands  trade. 
Of  the  quantity  pickled,  about  three-fourths  are  albacore,  one-eighth 
[)onito,  and  one-eighth  yellow- tail.  The  entire  catch  is  taken  by  trolling, 
W^heu  fishing  each  boat  uses  four  15fathom  lines,  each  provided  with  a 
single  hook.  Just  above  the  hook  a  decoy  bait  is  fastened  consisting 
)f  a  piece  of  bone  sometimes  cut  to  resemble  a  small  fish,  but  in  most 
sases  simply  a  narrow  fragment  without  definite  shape. 

In  the  vessel  fishery  the  same  kinds  of  lines  are  employed,  although 
3ight  instead  of  four  are  used  by  each  craft'.  The  lines  are  fished  from 
the  sides  of  the  vessels,  being  rigged  on  poles  in  a  manner  similar  to  that 
employed  in  the  mackerel  fishery  of  the  Atlantic  coast  many  years  ago. 

In  hand-lining  the  men  use  what  may  be  designated  a  reverse  trawl, 
dot  noticed  elsewhere  in  the  United  States.  The  line  is  from  100  to  150 
fathoms  long  and  is  provided  with  25  to  50  hooks  attached  to  gangings, 
Brhich  in  tnm  are  fastened  to  the  main  line  at  intervals  of  a  foot  apart, 
[)eginning  at  the  bottom.  The  hooks  are  baited  with  either  fresh  or 
salted  fish.  Such  lines  are  used  from  the  sides  of  the  vessels  in  from 
L5  to  100  fathoms  of  water.  The  fishermen  seem  pleased  with  this  rig, 
md  comment  on  its  superiority  over  other  forms  of  lines.  Having 
dropped  the  line  over  the  side  of  the  vessel  to  the  bottom,  they  have  a 
string  of  baited  hooks  suspended  that  attract  the  fish  much  more  eifect- 
ively  than  would  be  the  case  with  a  single  hook  or  a  series  of  hooks 
arranged  on  the  ordinary  trawl.  As  soon  as  the  line  reaches  the  bottom 
the  fishermen  begin  to  draw  it  in  and  the  fish  follow  it  toward  the  surface. 
Often  as  many  as  half  the  hooks  are  found  to  have  fish  on  them. 

The  fishermen  report  no  scarcity  of  fish  on  the  grounds  adjacent  to 
bhe  Bay  of  San  Diego,  but  few  fish  are  now  caught  inside  of  the  bay, 
where  fine  fishing  was  formerly  enjoyed.  The  city  sewage  and  the 
lumping  of  city  refuse  and  garbage  just  outside  of  the  harbor  have,  in 
bhe  opinion  of  the  fishermen,  prevented  the  fish  from  entering  the  bay. 

In  September,  1891,  an  experimental  shipment  of  3,660  iK)unds  of 
pickled  fish  was  made  to  the  Sandwich  Islands.  The  fish  met  with 
mch  favor  that  the  business  rapidly  increased,  until  in  1892  the  fish  so 
shipx)ed  amounted  to  34,300  pounds.  The  largest  part  of  the  pickled 
Ish  consists  of  albacore,  which  are  taken  in  abundance  at  all  seasons 
)f  the  year,  and  range  in  size  from  30  to  70  pounds.  The  principal 
lart  of  the  catch  is  taken  by  trolling  on  the  grounds  some  10  miles 
K>uthwest  from  Point  Loma.      The  fish  intended  for  the  Sandwich 
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Islands  trade  are  prepared  as  follows :  After  the  removal  of  the  bead 
and  viscera,  the  fish,  without  being  split,  are  cut  transversely  into 
slices  1  to  1 J  inches  thick,  which  are  thrown  into  vats  of  strong  pickle, 
and  after  being  throughly  cured  are  packed  into  barrels  and  half- 
barrels  for  shipment. 

Among  the  invertebrate  products  of  the  fisheries  of  this  county  the 
crawfish,  or  the  spiny  lobster,  is  most  important.  This  crustacean 
occurs  in  great  abundance  and  is  taken  in  pots  and  drop  nets  of  various 
kinds.  The  i)ots  used  by  one  firm  of  fishermen  are  unique  in  being 
made  of  iron,  to  better  withstand  the  heavy  swell  and  rough  sea.  Their 
general  style  is  similar  to  the  traps  used  by  the  lobster  fishermen  of 
Massachusetts.  The  frame  is  constructed  of  f -inch  gas-pipe,  the  body 
of  galvanized-iron  wire,  twine  being  used  at  the  ends  in  the  constrac- 
tion  of  the  funnels.  These  pots  are  20  inches  square  and  4  feet  long. 
It  is  claimed  that  they  will  emerge  in  good  shape  from  usage  that  would 
totally  destroy  the  ordinary  lobster  pots.  They  were  first  used  during 
the  winter  of  1893. 

The  business  of  taking  abalones  continues  of  some  importance. 
These  mollusks  appear  to  have  increased  to  some  extent  during  the 
past  few  years,  owing  to  the  discontinuance  of  the  Chinese  fisheries, 
the  low  prices  received  for  shells  and  meat  affording  no  inducement  to 
white  fishermen  to  undertake  the  business. 

ORAJ^JGE  COUNTY. 

This  is  a  county  recently  formed  from  parts  of  Los  Angeles  and  other 
adjacent  counties.  The  principal  center  is  Newport,  which  was  for- 
merly included  in  Los  Angeles  County.  The  fisheries  consist  in  the 
operations  of  a  few  fishermen  located  at  Newport.  The  catch  in  1892 
amounted  to  about  75,000  pounds,  which  was  hauled  in  teams  to  Santa 
Ana,  and  sent  thence  by  express  to  Los  Angeles. 

LOS  ANGELES  COUNTY. 

The  fisheries  of  this  county  present  few  changes  in  methods  cono* 
pared  with  the  conditions  found  in  the  previous  investigation.  Ther* 
has,  however,  been  quite  an  increase  in  the  extent  of  the  industry,  sax^ 
it  is  probable  that  the  next  few  years  will  witness  a  still  further  aa^' 
mentation.  New  and  competing  lines  of  railroad  have  been  opened 
up,  freight  rates  have  been  reduced,  and  new  fishing  stations  havebe^'^ 
established.  The  centers  in  this  county  from  which  commercial  fishing 
is  now  prosecuted  are  Eedondo  Beach,  Ballona,  Santa  Monica,  Loa^ 
Beach,  San  Pedro,  and  Wilmington. 

Eedondo  Beach,  located  22  miles  from  Los  Angeles,  was  first  reache<J 
by  railroad  in  November,  1889.  Previous  to  the  construction  of  tbi^ 
road  the  few  fishermen  at  this  point  sent  their  catch  by  t^ams  to  La^ 
Angeles.  A  marked  increase  in  the  important  fisheries  has  ensued 
since  the  establishment  of  rail  communication  with  Los  Angeles,  the 
catch  being  51,700  pounds  in  1889,  and  181,905  pounds  in  1892.  Fishing 
is  here  done  by  means  of  bag  nets,  gill  nets,  and  hand  lines,  which  are 
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operated  along  the  beach  from  small  boats.  There  being  no  harbor  of 
shelter,  in  stormy  weather  the  boats  and  fishing  gear  are  hauled  high 
up  on  the  beach.  Fish  are  generally  abundant  and  in  large  variety,  and 
the  fishermen  have  no  difficulty  in  speedily  filling  their  dories. 

At  Ballona,  located  8  miles  north  of  Eedondo  Beach,  four  American 
fishermen  plied  their  vocation  in  1889, 1890,  and  1891,  but  abandoned 
the  business  the  following  year.  The  catch  averaged  about  30,000 
pounds  annually.  Two  other  small  fishing-camps  are  located  2^  and  6 
miles,  respectively,  to  the  south  of  Eedondo  Beach. 

The  fishing  business  of  Santa  Monica  is  limited,  the  annual  ship- 
ments and  local  consumption  aggregating  only  75,000  to  100,000  pounds. 

From  Long  Beach  30,000  to  35,000  pounds  of  fresh  fish  are  annually 
sent  by  express  to  Los  Angeles  by  fishermen  living  at  San  Pedro  and 
Wilmington,  but  taking  their  fish  off  Long  Beach.  San  Pedro,  with 
its  safe  harbor  and  good  rail  and  steamboat  facilities,  as  well  as  its 
nearness  to  the  fishing-grounds,  continues  to  be  the  chief  fishing  center 
in  Los  Angeles  County.  The  fisheries  have  shown  a  steady  increase, 
largely  on  account  of  reduced  rates  for  railroad  transportation. 

Large  shipments  of  fresh,  pickled,  and  dry  fish  are  sent  from  this 
point  to  San  Francisco,  Los  Angeles,  and  other  points.  The  total 
quantities  of  fishery  products  sent  from  this  plaoe  during  the  four 
years  ending  1892  were  as  follows: 


Years. 

Founds. 

Value. 

\m 

480,370 
547,550 
605,385 
650,253 

$17, 038 

1890 

20,702 

Iffll 

10,270 

1»2 

24,444 

Wilmington,  by  virtue  of  its  shipping  advantages,  is  the  second 
point  of  fishing  importance  in  Los  Angeles  County.  The  quantities  of 
fresh  and  salt  products  distributed  from  this  point  during  the  years 
named  were  as  follows: 


Tears. 


U»l. 


By  express. 


Pmtnds. 

131,3a') 

129,100 

182,879 

60.451 


By  freight. 


Poundt. 

34,645 

18,548 

353,  263 

223,045 


By  team. 


POHfidt. 

102, 125 

110, 415 

35,260 

20. 350 


Total. 


Pound*. 
268.158 
258,083 
570, 402 
812,846 


The  shipments  by  express  and  team  consisted  of  fresh  fish  sent  tx> 
^8  Angeles.  The  shipments  by  freight  were  salt  fish,  abalones,  and 
s^liou  pelts.  In  March,  1891,  a  firm  located  at  this  place  began  the 
extensive  curing  of  fish.  The  business  consisted  chiefly  in  pickling 
iiiackerel  and  barracuda  and  in  packing  sardines  in  kegs  and  small 
packages.  In  March,  1892,  the  curing  establishment  was  burned  and 
Qot  rebuilt,  this  fact  accounting  for  the  diminution  in  the  catch  of  this 
county  in  1892  as  compared  with  1891. 
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The  quantities  of  cured  fish  shipped  from  Wihnington  in  the  years 
1889  to  1892,  inclusive,  were  as  follows: 


Species. 


Hac^kerel .. 
Sardines... 
Barracuda . 

Total 


1889. 

1890. 

1891. 

Pounds. 
9,023 
2,256 
6,766 

Pounds, 
9,059 
2,265 
6,794 

Pounds. 

175,229 

43,807 

131,421 

18,045r 

18, 118 

350,458 

1892. 


Pound*. 
109,457 
27.364==^ 
82.09^ 

218,91^ 


Additional  shipments  of  prepared  products  were  as  follows: 


Prodnots. 


Abalone  meat pounds. 

Abalono  Rbells do — 

Sea-1  ion  pelts do. . . 

Sea-lioD  oil  — ; gallons. . 


1889. 

1890. 

1881. 

8,170 

12,400 

11,000 

960 

430 

435 
1,375 

640 

1 

1802. 


4.130 


Los  Angeles,  the  principal  community  in  the  county,  has  no  fisheries, 
but  is  the  chief  distributing-point  for  fishery  products  caught  in  the 
waters  of  the  county  and  consumed  in  many  of  the  interior  towns  of 
southern  California.  Kearly  all  the  fresh  fish  shipped  from  the  different 
fishing  stations  of  the  county  is  sent  by  rail  or  team  to  the  wholesale 
and  retail  dealers  of  Los  Angeles.  A  somewhat  unusual  feature  of  the 
business  is  the  contracting  by  the  dealers  for  all  the  fish  caught  by 
the  fishermen  at  a  uniform  price  per  pound,  usually  4  cents,  regardless 
of  the  different  species.  Dealers  in  Los  Angeles  are  experimenting  iu 
the  smoking,  pickling,  and  canning  of  several  of  the  desirable  food- 
fishes  found  on  the  coast  of  the  county.  The  barracuda  have  beeu 
smoked  and  pronounced  by  experts  equal  to  finnan  baddies,  of  which 
considerable  quantities  were  previously  imported  from  the  East.  The 
bull's-eye  mackerel  has  been  pickled  to  some  extent;  this  is  a  very 
good  food-fish  in  a  fresh  condition,  but  owing  to  the  deficiency  of  fat 
in  its  flesh  it  does  not  make  a  satisfactory  pickled  fish. 

Some  sardines  of  excellent  quality  have  been  packed  in  oil,  mustard, 
and  other  ways  common  to  the  trade.  In  the  vicinity  of  San  Pedro 
and  Santa  Gatalina  Island,  sardines  are,  in  their  season,  found  in  large 
quantities.  During  February,  March,  and  April  of  each  year  small 
sardines  are  usually  abundant  and  in  fine  condition  for  canning.  Id 
May  and  June  the  larger  sardines  arrive  and  appear  to  crowd  out  tbe 
fish  of  smaller  size.  In  July  and  August  the  large  fish  withdraw  and 
the  small  fish  again  become  plentiful.  Up  to  August  the  fish  are  gea- 
erally  iu  fine  condition,  but  after  that  date  at  times  the  small  fish  are 
usually  of  poor  quality  for  canning.  The  larger  sardines  found  in  this 
part  of  the  State  are  somewhat  smaller  in  size  than  those  occurring  in 
San  Francisco  Bay,  being  of  the  size  most  suitable  for  packing  in 
half-pound  cans  in  mustard  and  spices.  There  appears  to  be  a  bright 
future  for  the  sardine  industry  in  this  county,  and  the  expansion  of 
business  may  be  confidently  exi)ected  during  the  next  few  years. 
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VENTURA  COUNTY. 

ss  than  half  a  dozen  fishermen,  with  headquarters  at  Ventura, 
jsent  the  fishing  industry  of  this  county.  Fish  are  abundant, 
the  fishing  business  could  no  doubt  be  largely  increased  with  profit 
le  producer  and  benefit  to  the  people  of  the  interior,  but  at  the 
5nt  time  the  entire  catch  is  used  locally.  A  branch  of  the  Southern 
fie  Eailroad  connects  Ventura  with  Los  Angeles.  Within  compar- 
jly  few  years  this  section  of  the  State  has  rapidly  developed  and 
ralleys  have  been  settled  by  farmers  and  fruit-growers. 

SANTA  BARBARA  COUNTY. 

le  fisheries  of  this  county  are  prosecuted  from  Santa  Barbara  and 
idjacent  islands,  and  present  few  new  features  as  compared  with 
.  The  branches  of  the  fishing  industry  here  followed  are  the 
rig  of  the  shore  food-fishes,  the  hunting  of  sea  otters  and  sealions^ 
the  utilization  of  abalones  and  algce. 

sh  are  abundant  at  all  seasons  and  the  weather  is  mild  and  favor- 
for  fishing  throughout  the  year.  The  extent  of  the  fisheries  is, 
3ver,  quite  hmited  and  does  not  to  any  extent  represent  the 
iirces  pf  the  county.  The  few  fishermen  here,  mainly  Austrians 
Chinese,  make  a  good  living  with  little  exertion,  carrying  on  their 
ness  only  when  the  weather  is  perfect  and  they  are  so  disposed. 
t>  of  the  catch  is  consumed  locally,  the  demand  being  considerable 
Qg  the  winter  months,  when  thousands  of  visitors  and  tourists  are 
d  in  this  section.  In  summer  but  small  quantities  of  fish  are  taken, 
iree  camps  of  fishermen  and  sea-lion  hunters  are  located  on  the 
ids  of  Santa  Cruz  and  Santa  Rosa,  the  fishermen  being  Americans 
Ghinese.  The  former  give  attention  to  sea  lions  and  sea  otters, 
e  the  Ghinese  take  most  of  the  algse  and  abalones,  and  prepare  the 
fish  which  are  exported. 

la  lions  are  taken  at  San  Miguel  and  Flea  Islands  and  on  Bichard- 
j  Eock.  They  are  hunted  for  their  oil,  which  brings  about  40  cents 
gallon,  and  their  hides,  which  are  worth  about  4  cents  per  pound, 
skins  are  tanned  and  make  serviceable  leather.  Many  of  the  sea 
J  are  of  large  size.  Of  late  years  there  has  been  quite  a  demand 
ive  specimens  to  be  placed  in  public  parks  and  gardens  in  some  of 
3astem  cities,  and  a  considerable  number  have  also  been  shipped 
^  to  Europe.  In  1891,  34  sea  lions,  weighing  9,580  pounds,  were 
ped  east  from  this  county,  and  in  the  following  year  17,  weighing 
)  pounds,  were  so  disposed  of.  The  sea  lions  sought  for  their  oil 
hides  are  killed  by  means  of  guns,  while  those  captured  alive  are 
n  by  throwing  a  lasso  over  their  heads. 

X  American  fishermen  in  three  boats  hunt  the  sea  otters  around  the 
ids  of  San  Miguel,  Santa  Eosa,  and  San  Nicholas.  The  number 
d  is  quite  small  and  the  animals  are  growing  scarcer  each  year, 
ty  were  taken  in  1889,  20  in  1890,  12  in  1891,  and  8  in  1892,  the 
I  having  an  average  value  to  the  hunters  of  $150. 
p.  B.  93 13 
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Of  late  years  abaloues  have  been  more  abundant.  The  low  price  of 
shells  which  had  for  some  time  prevailed  offered  small  indacement 
for  even  the  frugal  Chinese  to  take  these  mollusks,  which  consequently 
had  an  opportunity  to  increase.  The  Chinese  gather  from  the  rocks 
large  quantities  of  algsB,  which  they  dry,  pack  in  bales,  and  export  to 
China,  where.it  is  used  in  making  soups.  During  1892  13,490  pounds 
of  dried  algse  were  shipped  from  Santa  Barbara. 

SAN  LUIS   OBISPO   COUNTY. 

Compared  with  the  extent  of  the  fisheries  shown  in  the  previous 
report  the  fishing  industry  of  this  county  has  undergone  a  slight 
increase,  as  gauged  by  the  quantity  and  value  of  the  products  taken. 
Port  Harford,  with  the  steamboat  and  railroad  connections,  is  the  most 
important  of  the  several  fishing  stations  of  the  county,  the  others 
being  located  at  Morro  and  Cazucos,  15  and  21  miles,  respectively, 
north  of  Port  Harford,  and  at  San  Simeon,  a  shore  whaling  station 
some  20  miles  farther  north. 

The  catch  of  food-fish  in  1892  was  unusually  light,  owing  to  scarcity 
of  mackerel  and  barracuda;  the  catch  of  the  former  at  Port  Harford 
was  106,000  pounds  in  1891  and  only  7,300  pounds  in  1892,  the  catch  of 
barracuda  falling  ofi*  from  50,000  pounds  to  750  pounds. 

In  close  proximity  to  Port  Harford  are  Pecho  Eock  and  Lion  Rock, 
which  are  favorite  resorts  for  a  large  number  of  sea  lions,  which  are 
hunted  for  their  pelts  and  oil.  The  extent  of  this  branch  of  the  fish- 
eries in  the  years  1890, 1891,  and  1892  was  as  follows: 


Yean. 


1890 
1891 
1892 


Sea  lions 
klUed. 


Pelta. 


53 

133 

05 


PonndB. 


3.577 
8.978 
6,412 


Value. 


$143 
359 
256 


Oil. 


GaUons.  I  Yalae 


292 
732 
522 


183 
I9O 


The  shore  whale  fishery,  which  was  at  one  time  carried  on  with  001^-* 
siderable  activity  from  a  number  of  stations  along  the  California  coast>^ 
is  now  restricted  to  the  limited  operations  of  a  few  fishermen  at  Sa^^ 
Simeon,  at  the  northern  end  of  this  county.    The  results  of  the  busS- 
ness  during  the  past  four  years  were  as  follows : 


Yean. 


1889 
1890 
1891 
1892 


Whales 
kiUed. 


5 
7 
7 
5 


Oil  made. 


Qallons.    Valae 


4.000 
5.000 
5.000 
4.000 


•1, 
2, 

a, 

1, 


MONTEREY   COUNTY. 

The  fisheries  of  this  county  have  a  peculiar  interest  in  that  Monterey^ 
Bay,  the  principal  fishing-ground,  represents  the  limit  of  migration  of 
many  fishes^  shad  and  salmon,  for  instance,  are  here  found  in  some 
numbers,  but  do  not  occur  south  of  Monterey  Bay,  while  a  large  variety 
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of  fish  annually  migrate  northward  as  far  as  this  section  which  are 
seldom  found  in  any  abundance  in  higher  latitudes.  Among  the  latter 
are  the  mackerel,  bonito,  albacore,  and  barracuda.  The  fishermen  of 
this  county  usually  find  a  great  abundance  of  fish  and  have  the  choice 
of  a  larger  number  of  species  than  is  found  elsewhere  on  the  west  coast. 
The  other  economic  water  products  of  this  county  consist  chiefly  of 
squid  and  algsB.  With  few  exceptions  the  fishermen  are  Portuguese 
or  Chinese,  the  latter  comprising  two-thirds  of  the  fishing  population. 
Most  of  the  Portuguese  are  naturalized  citizens. 

Nearly  all  of  the  catch  of  both  whites  and  Chinese  is  sent  by  steamer 
or  rail  to  San  Francisco.  The  squid  and  dry  fish  shipped  by  ther  Chi- 
nese are  in  large  part  reshipped  to  the  Sandwich  Islands  or  China. 
The  quantities  of  fresh  fish  sent  to  market  by  the  white  and  Chinese 
fishermen  of  this  county  were  somewhat  less  in  1892  than  during  the 
three  previous  years,  as  shown  in  the  following  table.  The  species 
shipped  are  specified  in  the  detailed  tables  elsewhere  presented. 

statement  of  freak  fish  shipped  to  San  Francisco  by  fishermen  of  Monterey  County, 


Fishemieii. 

1889. 

1890. 

1891. 

1892. 

White 

Pounds. 
976,507 
845.849 

Pounds. 
1,130.902 
369,250 

Pounds. 
825,338 
167,016 

Pounds. 
672, 129 

Cltill«fl«..., r ,--,-.--, , ,„, ,- 

199,38a 

Total 

1,325,356 

1,500,212 

982,353 

871,509 

The  following  shipments  were  also  made  by  the  Chinese  fishermen, 
consisting  of  dry  fish,  squid,  and  abalones  and  abalone  shells,  and  algae : 


Produotfl. 


fish 

MQid 

abalones  . 
lune  ahells 

Total... 


1889. 


Pounds. 

102,000 

468,000 

1.150 

2,700 

5,800 


579,650 


1890. 


Pounds. 

64,000 

256,000 

1,300 

3,100 

6,500 


330,900 


1891. 


Pounds. 

61,240 

300,760 

900 

2,800 

6,500 


372,200 


1892. 


Pounds. 

63,880 

857,622 

1,236 

2,954 

14,835 


440,476 


SANTA  CBUZ  COUNTY. 

The  fisheries  of  Santa  Cruz  County  present  no  new  features  as 
*^^>inpared  with  the  conditions  recorded  in  the  last  report.    The  quan- 
^^ty  of  fish  taken  shows  a  small  increase  each  year,  but  the  industry 
*^ay  be  regarded  as  only  imperfectly  developed.    Shad  are  found  along 
^^e  coast  of  this  county,  but  do  not  appear  to  be  undergoing  the  marked 
^^^crease  in  numbers  which  is  witnessed  in  the  more  northern  counties 
^f  Ifhe  State.      In  1889  20,000  pounds  were  taken,  and  in  1892  the 
^tch  was  35,000  pounds.    Salmon  are  also  caught  in  limited  quanti- 
ties each  year.    The  few  fresh- water  streams  entering  the  ocean  on  this 
part  of  the  coast  probably  accounts  for  the  small  increase  in  shad  and 
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salmon.  The  bulk  of  the  catch  consists  of  flounders,  rockfish,  smelt, 
and  sturgeon,  and  nearly  the  entire  yield  is  sent  fresh  to  San  Francisco. 
The  shipments  of  fresh  fish  during  each  of  the  four  years  ending  1892 
were  as  follows : 


Years. 


1880. 
1890. 
1891. 
1882. 


Poanda. 


249,960 
310, 776 
330.604 
354,213 


Valae. 


$9 
12.43 

13, 

14,11 


SAN  FRANCISCO  COUNTY  AND  VICINITY. 

By  far  the  most  extensive  fisheries  of  California  are  located  at  Sa 
Francisco,  which  has  the  distinction  of  being  the  most  important  fish^  — 
ing  center  on  the  Pacific  Coast  of  North  America.    Besides  maintainin 
viJuable  fisheries,  the  city  is  the  principal  market  for  the  product  o 
nearly  every  county  in  the  State  and  is  in  very  close  relation  with  th^3 
adjacent  counties  of  Contra  Costa,  Solano,  Sonoma,  and  Marin. 

The  branches  which  give  prominence  to  this  region  are  the  generakH 
market  fisheries  of  San  Francisco  Bay  and  tributaries  and  of  th.^ 
adjacent  ocean,  the  cod  fishery,  the  whale  fishery,  the  fur-seal  and  sea.- 
Atter  fishery,  the  oyster  industry,  and  the  Chinese  fisheries.  The»e 
have  been  so  fully  described  in  the  previous  report  that  it  is  only  nec5- 
essary  at  this  time  to  record  their  extent  and  the  few  changes  whi&b 
have  ensued. 

PHYSICAL  FEATURES  OF  SAN  FRANCISCO  BAY  AND  TRIBUTARIES. 

A  large  part  of  the  salt-water  and  fresh-water  fish  received  in  Sfikxx 
Francisco  is  taken  in  San  Francisco  Bay  and  its  tributary  bays  and 
streams.  This  inland  water  area  is  of  large  extent  and  well  adapted  tx> 
the  support  of  a  large  amount  and  variety  of  animal  life.  The  quantit>^ 
of  fishery  products  annually  withdrawn  from  these  waters  is  enormoa.^^ 
but  it  is  doubtful  if  the  full  resources  are  utilized  or  appreciated. 

In  a  general  way  the  dimensions  of  San  Francisco  Bay  and  ty^^ 
smaller  bays  connected  therewith  may  be  stated  as  follows:   Fro 
the  southern  end  of  San  Francisco  Bay,  bordering  on  Santa  Cla; 
County,  to  San  Francisco  is  a  distance  of  25  miles,  the  width  of  the  b 
being  from  2  to  10  miles.    Between  San  Francisco  and  the  entranc^^ 
of  San  Pablo  Bay  the  distance  is  11  miles  j  San  Pablo  Bay  is  10  mil^-^ 
long  and  from  8  to  10  miles  wide.    Karquines  Strait,  which  connect-^ 
San  Pablo  Bay  with  Suisun  Bay,  is  8  miles  long  and  J  to  1  mile  wid^^ 
Suisun  Bay  is  16  miles  long  and  from  J  to  6  miles  wide.    The  totJ^ 
length  of  these  connected  waters  is  about  70  miles. 

At  the  northern  end  of  Suisun  Bay,  in  Solano  County,  the  two  larges*^ 
rivers  in  the  State  have  their  outlets.    A  peculiar  feature  of  these 
rivers,  probably  not  found  elsewhere  in  the  United  States,  is  the  rela- 
tion existing  between  their  respective  sources  and  outlets.    The  San 
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,3  oiaquin  takes  it  rise  in  the  seraitropical  section  of  the  southern  part 
o:^  the  State,  and  flows  northward  hundredH  of  miles  through  a  warm 
r-^^ion.  The  Sacramento^  with  its  head  waters  among  the  perpetually 
»xmowcovered  Sierra  Nevada  Mountains,  flows  south  many  hundred 
lies,  and,  through  numerous  passages,  mingles  with  the  San  Joaquin 
d  is  lost  in  the  tide  waters  of  the  bay.  These  two  streams  constantly 
.Try  with  them  a  large  amount  of  minute  animal  and  vegetable  life, 
mtich  of  which  must  And  a  congenial  home  in  San  Francisco  Bay  and 
fuxnish  a  large  and  varied  quantity  of  food  for  the  fish  life  of  the  fresh, 
l3X*dckish,  and  salt  waters. 

Another  interesting  feature  of  the  bay  is  the  almost  uniform  temper- 
a'C^ure  of  the  water,  there  being  only  a  few  degrees  variation  at  any 
s^sson  of  the  year.    That  the  conditions  are  extremely  favorable  to 
tl:i.e  support  of  aquatic  life  is  demonstrated  in  the  rapid  increase  and 
I>exmanent  residence  of  the  several  fine  food-fishes  introduced  from  the 
A^tilantic  Coast  by  the  Government.    Some  of  the  fishes  thus  acclima- 
tized are  naturally  anadromous,  but  in  San  Francisco  Bay,  contrary 
to  their  usually  migratory  habits,  they  do  not  appear  to  have  any 
Aesire  to  spend  much  if  any  of  their  existence  in  the  ocean. 

J^DOther  feature  which  has  its  influence  upon  the  quantity  of  animal 
Ufe  present  in  San  Francisco  Bay  is  the  absence  of  fishing  banks  or 
submerged  chains  of  mountains  off  the  coast  of  California  adjacent  to 
Qic  Golden  Gate.  Fishing-grounds  such  as  are  found  off  the  coast 
^f  the  Atlantic  States  do  not  occur  within  many  hundred  miles  of  the 
California  coast.  It  may  therefore  be  assumed  that  during  very  stormy 
leather  numbers  of  the  near-shore  marine  fishes  would  seek  food  and 
shelter  inside  the  Golden  Gate,  where,  finding  favorable  conditions, 
'^^^ny  remain. 

THE  MARKET  FISHERIES. 

The  fresh-fish  business  of  San  Francisco  presents  few  changes  or 
'^tiprovements.  Fish  are  handled  in  the  same  primitive  manner  often 
^^scribed  and  always  noticed  by  everyone  that  takes  any  interest  in 
^^  siting  the  fish  markets.  The  fish  are  seldom  dressed  and  but  a  small 
^-^^ount  of  ice  is  used.  Several  of  the  dealers  united  as  one  company 
^^xring  1892  and  have  made  quite  an  improvement  in  having  larger  and 
l^^ore  inviting  quarters  in  which  to  transact  their  business.  Six  days 
**^  the  week,  every  week  in  the  year,  with  the  exception  of  a  few  stormy 
^^^ys,  the  little  lateen-rigged  fishing  boats  sail  out  in  the  morning  for 
^^€  same  fishing-grounds,  with  the  same  kind  of  fishing  gear,  nets,  or 
^^^wls;  with  little  trouble  they  catch  the  same  varieties  of  fish,  and  the 
^"v^ening  finds  them  back  in  their  fishing  dock. 

The  use  of  steamers,  recommended  in  a  previous  report,  in  place  of 
^Uil  vessels  is  slowly  taking  place.    The  first  steamer  to  engage  in  the 
^^arket  fisheries  began  work  in  or  about  1885.    This  vessel  was  a  tug 
that  combined  towing  part  of  the  time  with  fishing,  when  not  other- 
wise engaged.    During  1891  several  of  the  wholesale  firms  united  and 
added  two  steamers  to  the  business,  and  in  1892  one  more  was  added^ 
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making  four  steam  vessels  then  in  the  market  fishery.  Some  of  thee 
steamers  are  continually  engaged  in  the  fishing  business,  and  at  moi 
times  all  four  of  them  are.  They  leave  the  fishing  dock  early  ever 
morning,  except  Saturday,  which  is  their  day  of  rest,  made  so  from  tli 
next  day  being  Sunday,  in  which  they  could  not  dispose  of  their  catcl 
as  they  return  in  the  evening  of  the  same  day  they  leave.  The  stea.mei 
leave  the  fishing  dock  and  soon  pass  out  through  the  Golden  6at< 
turning  north,  a  run  of  a  few  hours  brings  them  to  their  usual  fishinj 
grounds  in  Drake  Bay,  where  the  paranzella  or  drag  net  is  soon  in  tl 
water,  and  the  steamer  slowly  drags  it  along  the  bottom  until  it  i 
thought  best  to  reel  it  in,  empty  the  catch,  and  repeat  the  operation. 

The  steamer's  crew  consists  of  captain,  engineer,  fireman,  and  fot 
to  six  fishermen,  who  are  hired  by  the  month. 

The  catch  consists  mostly  of  flounders  and  the  numerous  varieties  ( 
flatfish,  with  a  small  amount  of  many  other  kinds  of  bottom  fish,  son 
of  which  are  saved  and  others  thrown  overboard  quite  likely  to  b 
recaught  the  following  day,  as  nearly  the  same  fishing-ground  is  gon 
over  day  after  day,  and  generally  the  catch  is  equally  good. 

One  good  result  of  the  use  of  steamers  is  that  the  catch  can  alwaj 
be  landed  fresh  and  only  a  few  hours  at  most  from  the  time  the  fis 
were  freely  swimming  in  the  ocean. 

The  many  varieties  of  salt-water  fish  caught  by  the  market  fishe 
men  outside  of  the  Golden  Gate  have  as  a  general  thing  been  of  a 
average  abundance  and  ample  for  the  needs  of  the  market.  Of  tt 
anadromous  fishes,  shad  and  striped  bass  have  wonderfully  increase 
in  the  market.  The  price  of  the  latter  has  fallen  from  75  cents  or  II 
pound,  which  was  freely  paid  in  1889,  to  10  to  15  cents  a  pound  in  18ft 
Shad,  which  a  few  years  after  their  introduction  brought  $5  each,  ha^ 
year  by  year  largely  increased  in  numbers,  and  the  price  has  fallen  i 
the  market  as  low  as  25  cents  for  two  fish,  or  about  3  cents  a  pound,  tt 
fishermen  often  receiving  as  little  as  a  cent  a  pound.  Salmon  have  i 
few  instances  been  very  plentiful,  but  the  season's  catches  on  the  who' 
have  not  been  satisfactory.  The  tables  by  counties  will  show  the  catc 
of  these  and  all  other  species  for  the  past  four  years. 

A  conspicuous  part  of  the  fresh-fish  supply  of  San  Francisco  is  take 
in  San  Francisco  Bay  and  the  adjoining  bays  to  the  north.  Betwee 
San  Francisco  and  the  southern  end  of  the  bay  the  principal  fisberie 
carried  on  are  for  oysters,  shrimp,  herring,  and  smelt.  At  the  extrem 
end,  and  for  a  few  miles  above  on  each  side,  are  the  only  cultivate 
oyster  beds  in  the  State.  These  embrace  several  hundred  acres.  A 
many  places  in  San  Francisco  Bay  may  be  found  the  remains  of  nati\ 
oyster  beds  in  the  shape  of  very  small  shells.  Where  native  oystei 
are  found  alive  their  size  is  too  small  to  render  them  of  any  commercii 
value.  Investigations  made  by  the  United  States  Fish  Gommissio 
disclosed  the  existence  of  a  number  of  these  native  oyster  beds  ths 
were  not  previously  known,  most  of  which  were  south  of  San  Frai 
ciscOy  although  a  few  were  in  the  vicinity  of  San  Pablo  Bay.    On  son 
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of  these  old  beds  were  found  numbers  of  medium-sized  eastern  oysters 
in  good  condition.  These  were  probably  the  outcome  of  spat  that  had 
drifted  with  the  tide  from  the  cultivated  beds  of  eastern  oysters. 

Next  in  importance  to  the  oyster  industry  is  the  shrimp  fishery 
carried  on  by  the  Chinese.  At  several  points  on  the  west  side  of  the 
southern  part  of  the  bay  are  located  extensive  camps  of  the  Chinese 
fishernien,  while  in  close  proximity  to  their  camps  along  the  borders 
of  the  bay  and  as  far  out  as  the  main  channel  may  be  seen  hundreds 
of  their  shrimp  nets  fastened  to  stakes. 

From  the  middle  of  January  to  the  middle  of  June  smelt  are  more  or 
less  abundant  and  taken  with  nets  along  the  west  shore  and  along  the 
border  of  the  channel.  From  November  to  February  herring  and  smelt 
are  netted  on  the  east  side  of  the  bay.  From  San  Francisco  to  a  dis- 
tance 5  miles  south  smelt  are  caught  during  July  and  August,  and  a 
short  distance  south  on  the  east  side  of  the  bay  smelt  and  herring  are 
found  in  December  and  January. 

The  foregoing  comprise  all  of  the  principal  fishing  done  within  that 
part  of  the  bay  south  of  San  Francisco.  Just  inside  the  Golden  Gate 
primitive  traps  to  the  number  of  several  hundred  are  fished  for  crabs. 
The  first  of  the  winter  catch  of  herring  is  taken  in  Bichardson  Bay 
north  of  the  Gulden  Gate,  in  which  is  located  one  of  the  large  stations 
tor  the  receiving  and  curing  of  cod.  Another  important  station  con- 
nected with  the  cod  fishery  is  found  a  few  miles  distant  on  the  main 
bay,  these  comprising  all  the  firms  that  are  engaged  in  the  cod  fishery 
of  California.  From  the  harbor  of  San  Francisco  to  the  upper  extrem- 
ity of  Suisun  Bay  salmon,  shad,  and  striped  bass  are  netted  from  April 
to  the  middle  of  September,  the  principal  part  of  the  run  of  fish  being 
taken  in  or  near  the  channel.  On  each  side  of  the  entrance  to  San 
Pablo  Bay  the  Chinese  fishermen,  whose  operations  were  fuUy  noticed 
in  the  previous  report,  continue  to  have  their  camps  and  follow  their 
important  fisheries  for  shrimp  and  the  smaller  species  of  bottom  fish. 
On  the  west  side  of  San  Pablo  Bay  sturgeon  and  flounders  are  taken 
between  February  and  May. 

The  fisheries  of  Suisun  Bay  are  limited  to  the  taking  of  salmon, 
shad,  and  striped  bass. 

THE  PACIFIC  COD  FISHERY. 

This  branch  of  the  Pacific  fisheries  is  making  history,  although  in 
many  respects  differing  from  the  much  older  one  of  the  Atlantic. 
Since  the  landing  of  the  first  cargo  in  1864,  up  to  1893,  the  few  firms 
engaged  in  the  catching  and  curing  of  codfish  have  seen  many  fluctua- 
tions and  changes  in  the  business.  The  increase  which  the  industry 
has  undergone  has  only  been  reached  by  seeking  the  widely  separated 
and  distant  markets  of  the  Atlantic  Coast,  the  Sandwich  Islands,  and 
Australia.  Changes  have  taken  place  in  the  mode  of  preparing  the 
fish  for  market.  A  small  amount  is  yet  called  for  in  the  old  style,  hard 
dried  with  skiu  ou  and  tied  up  in  bundles  of  75  to  100  pounds;  but 
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most  of  the  fish  after  caring  are  stripped  of  their  skins,  cut  np, 
packed  as  boneless  fish.  This  modern  way  of  placing  cod  on  the  mark^ 
has  been  most  favorably  received  in  Australia,  where  the  Americi^ 
boneless  cod  has  nearly  driven  the  hard-cured  '^  stock  fish  "  of  northe^^ 
Europe  from  the  market. 

Changes  are  taking  place  in  the  grounds  resorted  to  by  fisherm&ti; 
The  distant  Okhotsk  Sea  and  far  eastern  waters,  where  attention  \^a« 
first  called  to  the  cod  of  the  Pacific,  have  nearly  been  abandoned  tj 
American  fishermen  for  the  nearer  home  fishing- grounds  of  Bering 
Sea,  and  the  vessel  fisheries  of  the  latter  are  giving  way  to  the  estab- 
lishment of  permanent  fishing  stations  on  the  islands  bordering  Berio^ 
Sea.    Both  American  and  native  fishermen  remain  at  these  stations 
and  fish  on  the  adjacent  banks,  which  are  quickly  and  easily  reached 
by  small  boats.     The  fares  are  soon  taken,  and  on  returning  to  the 
station  the  fish  are  dressed,  salted,  and  packed  away  until  vessels  from 
San  Francisco  arrive.    These  bring  salt  for  curing  and  supplies  for  the 
men,  and  return  with  loads  of  kench-cured  fish  to  be  unloaded  at  the 
home  station,  and  there  prepared  as  boneless  cod. 

Firms  at  San  Francisco  engaged  in  the  cod  fishery  have  branch  bU- 
tions  at  the  following  points  on  the  Shumagin  Islands:  Sand  Point, 
Red  Cove,  Company  Harbor,  Squaw  Harbor,  Ikaluk,  Chichagof  Bay, 
Henderson  Island,  Unga  Island,  Nelson  Island,  Pirate  Cove,  Sanborn, 
Basatska,  Johnson's  Harbor,  and  Port  Stanley. 

The  San  Francisco  cod  fleet  in  Okhotsk  Sea  in  1889  and  1890  con- 
sisted of  two  brigs  of  618  tons,  whose  aggregate  catch  was  1,168,484 
pounds  and  1,123,941  pounds,  respectively.  During  1891  no  American 
cod  vessels  visited  that  region.  In  1892  a  three-masted  schooner  of 
369  tons  took  516,000  pounds  of  cod. 

The  extent  of  the  Bering  Sea  cod  fishery  carried  on  by  San  Francisco 
vessels  during  the  four  years  beginning  1889  was  as  follows,  two  smaB 
schooners  being  employed  in  transporting  the  catch: 


Yean. 


1889 
1890 
1891 
1892 


No.  of  vesaels. 


Brigs. 


1 
2 
4 
4 


Schooli- 
era. 


2 
2 
3 
2 


Tonnage. 


Catch. 


Ponnda. 


208 

376 

1,120 

994 


294.940 

6&5,138 

2, 114, 711 

1,742,155 


The  aggregate  receipts  of  salt  cod  by  San  Francisco  firms,  speci 
by  fishing- grounds,  are  shown  for  four  years  in  the  following  table: 


Grounds. 


1889. 


Pounds. 

Okhotsk  Sea 1,168,484 

Bering  Sea I        294,940 

Islands  of  Alaska !    1, 134, 775 


Total 


2,598,199 


1890. 


Pounds. 
1,123,941 
655,138 
1, 659, 602 


3,438,681 


1891. 


Pounds. 


2,114,711 
1,637,000 


1893. 


Pouni 

516,1 
1.742,^    - 


3,751,711 


4,466,1^ 
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Vessels  going  to  Okhotsk  Sea  on  cod-fishing  trips  usually  leave  San 
!Francisco  about  May  1  and  return  home  by  the  latter  part  of  Septem- 
ber. The  start  for  Bering  Sea  is  made  early  in  April  and  the  home  port 
is  reached  toward  the  end  of  August.  There  is  considerable  difference 
in  tbe  size  and  value  of  the  codfish  found  in  different  parts  of  Bering 
SSea.  As  time  passes  and  more  knowledge  of  the  extensive  fishing  banks 
is  gained,  fish  of  larger  size,  with  thicker  flesh  and  of  better  quality, 
are  taken.  A  decided  improvement  in  the  quality  of  the  catch  is  noticed 
coiupared  with  a  few  years  b9>ck. 

On  entering  Bering  Sea  vessels  first  anchor  and  begin  fishing  on 
Slime  Bank,  at  the  entrance  to  Bristol  Bay.  God  are  not  always  plen- 
tiful in  this  locality  and,  if  scarce,  a  move  is  made  to  grounds  off  Port 
Moller,  which  is  the  region  resorted  to  during  June  and  July.  It  is 
fished  over  for  some  10  miles  northwest  and  southeast  of  Port  M511er. 
Occasionally  two  trips  are  made,  or  a  vessel  will  start  later  than  the 
date  mentioned;  if  so,  the  catch  during  August  and  September  is 
obtained  farther  north,  off  Gape  Pierce  and  Hagemeister  Island. 

THE  PELAGIC  FUR-SEAL  A^D  SEA-OTTER  FISHERY. 

The  high  price  commanded  by  seal  pelts  in  recent  years  and  the 
almost  fabulous  sums  received  for  the  sea-otter  skins,  incidentally 
obtained  in  the  same  fishery,  have  resulted  in  a  marked  increase  in  this 
branch  of  the  San  Fraticisco  fisheries.  The  size  of  the  fieet  increased 
firom  six  vessels  in  1889  to  eighteen  in  1892,  with  a  corresponding 
advance  in  the  yield  of  fiir  seals,  although  the  number  of  otters  killed 
was  in  almost  inverse  ratio  to  the  size  of  the  fleet. 

In  addition  to  the  home  fleet,  vessels  from  Oregon  and  Washington 
come  to  San  Francisco  for  outfits  and  crews.  Early  in  January  the 
vessels  are  busy  making  ready,  and  by  the  middle  of  February  all  have 
sailed.  On  leaving  San  Francisco  on  a  sealing  trip  vessels  usually  go 
but  a  short  distance,  some  50  miles  west  or  southwest,  before  the  hunt- 
ing begins.  Sometimes  the  day  after  leaving  port  seals  are  fallen  in 
^ith,  quite  a  catch  is  made,  and  the  vessels  will  be  back  in  x>ort,  having 
iDeen  away  less  than  forty-eight  hours.  The  first  to  sail  in  1892  left 
X>ecember  28,  and  returned  January  20,  1893,  with  207  skins.  Again, 
Xiot  meeting  with  the  moving  herds,  a  vessel  will  cruise  along  the 
Qouthem  coast  or  to  the  southwest  for  a  few  hundred  miles,  and  then, 
lieading  to  the  north,  will  work  up  the  coast.  The  business  is  at  the 
\>est  quite  uncertain.  Some  vessels  at  the  close  of  the  season  have  a 
tine  balance,  others  little,  if  anything,  and  may  show  quite  a  loss. 

The  sealing  crews  as  a  rule  ship  on  a  lay  or  share,  which  varies  some- 
\7hat  with  the  different  vessels.  The  captain  usually  has  a  private 
agreement  at  so  much  a  month,  with  or  without  a  share  or  percentage. 
Ihe  first  mate  receives  one-fifteenth  of  the  stock  or  $65  a  month,  or  $10 
a  mouth  and  40  cents  for  each  seal  taken  by  the  boat  he  is  in.  The 
second  mate,  if  by  the  month,  gets  $30  to  $45.  The  cook  and  steward, 
combined  in  one,  is  paid  $45  to  $50  a  month.    The  cabin  boy  receives 
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$15  to  $20  a  month.  The  seameu,  if  on  a  lay,  are  entitled  to  one- 
hundredth  of  the  stock,  bat  most  of  them  receive  50  cents  for  each  seal 
taken  by  the  boat  in  which  they  are.  Hunters,  so  known,  are  the  men 
who  shoot  the  seals;  they  usually  receive  $2  for  each  seal  and  |6  tot? 
for  each  otter  that  they  may  kill  and  secure.  The  owners  of  the  vessels 
furnish  all  food,  guns,  ammunition,  and  other  needed  supplies,  and  in 
case  seals  are  not  found  they  are  the  ones  to  suffer  the  loss,  the  crew 
being  out  their  time  only. 

The  extent  of  this  fishery  from  1889  to  1892,  inclusive,  is  shown  in 
condensed  form  in  the  following  table: 

The  pelagic  Jur-Beal  and  9ea-oiter  fleet  of  San  Frandeeo, 


Yean. 


Vessels. 


1889 
1890 
1891 
1892 


No. 


6 

9 

16 

18 


Tonnage. 


377.99 

«33.37 

1, 153. 68 

1,308.36 


Seal  skins  taken. 


No.        Valrc 


1,691 

5,818 

8,948 

14,710 


$15,219 

09,816 

134,220 

167.526 


Sea-otter  ikioi 
taken. 


No.      Vilne. 


277 
278 
151 
227 


|?7.7O0 
27,300 
30,200 
84,960 


The  average  number  of  seals  and  sea  otters  taken  by  each  vessel 
varied  greatly  during  the  four  years  named,  and  shows  the  uncertaiiit? 
attending  the  prosecution  of  this  fishery.  Some  vessels  returned  home 
without  having  taken  a  single  pelt,  while  others  obtained  as  many  as 
2,600  skins.  The  following  brief  statement  of  averages,  based  on  the 
foregoing  table,  shows  some  interesting  points : 


Years. 


1889 
1890 
1891 
1892 


Sealskins. 


Average 

namber  to 

a  vessel. 


282 
646 
559 
817 


Average 

stock  to  a 

vessel. 


$2,536 
7,757 
8,389 

10,470 


Sea-otter  skins. 


Average 

number  to 

a  vessel. 


46 
30 
10 
12 


Avenge 
stock  to  a 

vewel. 


1,887 
1.M2 


THE   WHALE   FISHERY. 


Probably  no  other  business  on  the  Pacific  Coast  with  anything  lil^e 
the  capital  invested  is  followed  with  the  uncertainty  of  the  Arctic  whale 
fishery.  One  year  may  witness  a  remunerative  fishery,  to  be  followed 
the  next  season  with  heavy  loss  of  life,  money,  and  property.  The 
fishery  continues  to  center  at  San  Francisco,  which,  in  addition  to 
having  a  large  local  fleet,  is  the  permanent  headquarters  of  numbers 
of  vessels  belonging  in  New  Bedford,  Mass. 

With  the  low  prices  received  for  oil,  the  whale  fishery  would  soon 
come  to  an  end  were  it  not  for  the  more  valuable  whalebone.  Oft^n 
during  recent  years  only  the  bone  has  been  saved  if  other  whales  ar® 
in  sight,  the  remainder  of  the  carcass  being  cast  adrift.  The  market 
price  of  whalebone  has  ruled  high,  with  wide  fluctuations  from  time  to 
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bime.  During  1891  the  price  varied  from  $4  to  $5  a  pound  for  Arctic 
boDe;  in  April,  1891,  it  had  advanced  to  $6.50,  and  in  October  had 
iropi>ed  to  $5,  closing  in  December  at  $5.75.  The  opening  price  in 
L892  was  $5.62,  with  sales  up  to  $6;  as  the  season  wore  on  it  declined 
bo  $5,  and  later  in  the  year  to  $4.  During  the  early  fall,  news  of  the 
^access  or  failure  of  the  Arctic  fishery  is  anxiously  looked  for,  and  the 
market  is  governed  by  the  same.  The  prices  given  are  eastern  quota- 
tions, and  do  not  make  much  difference  to  the  seamen  engaged  in  the 
taking  of  the  whales;  although  they  ship  on  a  lay,  or  share,  the  price 
of  whalebone  and  oil  is  usually  agreed  on  in  advance. 

The  extent  of  the  whaling  business  carried  on  by  vessels  owned  at 
San  Francisco  is  shown  in  condensed  form  in  the  following  table: 

Summary  of  the  San  Francisco  whaU  fleet  and  its  operations,  1890  to  1892. 


Yean. 


1890 
1881 
1882 


Nnmber 
of  fisher- 
men. 


1,090 
1.059 
1,240 


VesselB. 


Nnm- 
ber. 


32 
31 
36 


Net  ton- 
nage. 


8,174.61 
7.626.10 
8,983.16 


Value. 


$572,000 
570,000 
648,500 


Value  of 
outfit. 


$276,297 
263,756 
302,060 


Advancea 
to  crews. 


$112, 135 
108, 628 
126,026 


Yean. 


1880 
2h81 
1882 


Whalebone. 

Sperm 

toil. 

Whale  oil. 

Pounds. 

Value. 

Gallons. 

Value. 

Gallons. 

Value. 

168,303 
218, 781 
192,950 

$710,239 
1, 177, 042 
1,032.282 

6,121 

3,472 

12,804 

$3,979 
2,396 
8,579 

286,901 
226, 866 
192,895 

$120,498 

106, 627 

81,016 

Tot«l 

value  of 

catch. 


$834,716 
1,286,065 
1,121,877 


There  is  no  fishery  in  the  United  States  in  which  a  more  heterogene- 
ous personnel  is  found  than  in  the  Pacific  whale  fishery.  Nearly  every 
State  and  every  nation  is  represented,  as  will  appear  from  the  follow- 
ing tables  based  on  the  official  shipping  lists  : 

Table  sh<noing  the  nativity  and  nationality  of  the  persons  employed  on  the  San  Francisco 

whaling  fleet  in  1892, 


Ckmn  tries. 


tJnited  States... 

•Austria 

•Australia 

^(:S«l||^am 

Ulim» 

Canada 

XDenmark 

^aat  Indies 

England  * 

^^nce 

Oermany 

:6olland 

Xtaly 

Xreliknd 

Oapui 

Xlexioo 

>f  ew  Bmnawiok 


Nativity. 


Nation- 
ality. 


438 

639 

6 

1 

11 

5 

5 

3 

3 

13 

27 

21 

2 

115 

181 

22 

18 

108 

76 

11 

6 

1 

32 

8 

8 

4 

4 

2 

Countries. 


New  Zealand 

Nova  Scotia 

Norway 

Portagpal 

Russia 

South  America 

Spain 

Scotland 

Sandwich  Islands 

Switzerland 

Sweden 

St.  Helena 

United  States  of  Colombia 
West  Indies 

Total 


Nativity. 


1,240 


Nation- 
ality. 


3 

11 

50 

88 

110 

79 

19 

16 

14 

8 

58 

55 

85 

31 

28 

6 

4 

69 

49 

6 

2 

2 

18 

1,240 


*  The  nationality  of  the  fishermen  of  the  various  British  provinces  is  shown  in  the  aggregate  under 
the  general  head  of  England. 
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Of  the  native-bom  citizens  on  the  whaling  vessels,  the  following 
States  were  represented  to  the  extent  shown: 


StAtM  and  Territories. 


Alabama 

California 

Colorado 

Connecticut 

Delaware 

District  of  Colombia 

Dakota 

Florida 

Creorgia 

niinoia 

Indiana 

Iowa 

Kansas 

Maine 

Ifarjiand 

Massachusetts 

Mississippi 

Michigan 


1882. 


1 
77 
3 
7 
2 
5 
1 
3 
1 

15 
2 
6 
2 
28 
9 
122 
1 
6 


States  and  Territories. 


Minnesota 

Missouri 

Montana 

Nebraska 

Nevada 

Korth  Carolina 

New  York 

New  Jersey  ... 

Ohio 

Oregon 

Penusylvauia.. 
Khode  Island . . 

Vermont 

Virginia 

WisGonsin 

Total  .... 


18BS. 


3 
9 
1 
2 
3 
2 

77 
2 

10 
4 

21 
6 
2 
3 
3 


The  names,  rigs,  and  tonnage  of  the  vessels  constituting  the  fleet 
were  as  shown  in  the  following  table: 


Name. 


Alton 

Alexander 

Bounding  Billow 

Beluga h 

Balsena 

Bonansa 

Blakely 

Elisa 

S.  F.  Harriman 

Oramp  us 

Helen  Mar 

Hunter 

Hidalgo 

Jane  Gray 

John  &  wintbrop 

John  P.  West 

James  Allen 

J.  H.  Freeman 

Karluk 

Lydia 

Mars 

Mary  H.  Thomas 

Mary  D.  Hume 

Nicotine 

Narwhal 

N  orthem  Light 

Orca 

Rosario 

Percy  Edward 

Stamboul 

Sea  Breeze 

Silver  Wave 

Thrasher 

Tamerlane 

W.  H.  Myer 

Wanderer 


Rig. 


Sob.. 

BriK. 

Bark. 

Str  .. 

Str  .- 

Sch.. 

Sob.. 

Bark. 

Bark. 

Str  .. 

Bark. 

Bark. 

Bark. 

Sch.. 

Bark. 

Bark. 

Bark. 

Str  .. 

Str  .. 

Bark. 

Bark. 

Sch.. 

Str  -. 

Sob.. 

Str  .. 

Bark. 

Str  .. 

Sch.. 

Brie. 

Bark. 

Bark. 

Sch.. 

Str  .. 

Bark. 

Bri 

Bar 


Net  ton- 
nage. 


4: 


84.30 
128.88 
228.83 
409.48 
880.87 
128.70 
133.64 
281.71 
366.10 
250.26 
308.13 
837.38 
166.96 
107.07 
321.38 
335.64 
330.06 
350.80 
220.93 
312.28 
243.44 

93.08 
108.01 

66.50 
389.67 
365.42 
462.89 
141.25 
189.18 
247.42 
307.24 

26.90 
843.01 
353.87 
256.50 
288.13 


Years  engafed. 


1890. 1 1881. ;  1«2. 


X 
X 
X 
X 
X 
X 


xb 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 


X 

X 

X 

X 

X 

X 

X. 

X 

X 


X 
X 

Xd 
X 


X 
X 


X 
X 
X 
X 
X 
X 


X 
X 
X 
X 
X 
X 
X 
X 
X 
X 


X 

XS 

X 

X 

X 

X 

X 


X 
X 
X 
X 
X 
X 
X 
X 
X 


X 

X 

xc 

X 

X 

X 

X 

Xfl 

X 

X 

X 

X 

X 

X 

X 


X 
X 
X 
X 


% 

X 

X 

X 

X 

X 

X 


X 
X 


X 

X 

X 

X' 

X 

X 


a  Lost;  crew  saved. 

b  Lost  on  St.  Lawrence  Island ;  crew  saved. 
e  Lost  in  Arctic  ioe ;  of  the  crew  of  40  only  2  were 
saved. 


d  Tender  to  the  fleet.  ,  19 

e  Lost  by  going  ashore  at  Sandwich  Island^  ' 
of  the  crew  lost. 


The  whaling  business  carried  on  by  New  Bedford  vessels  msJd'^^ 
their  headquarters  at  San  Francisco  is  about  half  as  extensive  as  tb^^ 
of  the  home  fleet.    The  following  condensed  figures,  applying  to  tl*^ 
years  1890^  1891,  and  1892,  show  the  prominent  features  of  the  fisher/' 
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Summary  of  the  New  Bedford  whaU  fleet  and  its  operationB,  1890  to  1892. 

Nnmber 
of  fisher- 
men. 

Yessels. 

Advances 
to  crews. 

Yean. 

Nnm- 
ber. 

Net  tOD- 
nage. 

Value. 

Value  of 
outfit. 

052 

630 
645 

17 
16 
17 

5, 081. 98 
4,787.95 
4,880.33 

$197,900 
203,500 
217,500 

$188,900 
182,100 
194,000 

$61,500 
62,800 
63,400 

Years. 

Whalebone. 

Spenn  oil. 

Whale  oil. 

Total 
value  of 

Pounds. 

Value. 

Gallons. 

Value. 

Gallons. 

Value. 

catch. 

114,350 

91,700 

122,500 

$400,225 
412,650 
551  25<) 

11,535 

9,700 

55,298 

$7,497 

6,693 

37,044 

175, 187 
139, 137 

101    9AA 

$72, 318 
05,395 
67,778 

$480,040 
484,738 
656,072 

• 

lie  nationality  and  nativity  of  the  persons  constituting  the  crews  of 
New  Bedford  whaling  fleet  operating  in  the  North  Pacific  Ocean 
exhibited  in  ^he  following  table: 

le  ehowing  the  nativity  and  natianality  of  the  per$one  employed  on  the  New  Bedford 

whaling  fleet  in  189^. 


Countries. 


ed  States 

ria 

irall* 

il.V/.'.'.V. 

ivaa 

4la 

> 

Euurk 

and*  .... 
Indies... 

ice 

Islands.. 

oaay 

and 

r ......... 

ind 

ji 


Nativity. 

Nation- 
ality. 

220 

292 

1 

1 

7 
2 
2 

2 

1 

1 

6 

8 

8 

3 

2 

82 

73 

7 
3 

13 

1 
50 

21 

6 

6 

1 

1 

14 
3 

3 

liexico 

Norway 

Nova  Scotia 

New  Brunswick 

Portugal 

Peru 

Poland 

Russia 

Spain 

Sweden 

Scotland 

Saudwich  Islands 

St.  Helena 

Switzerland 

United  States  of  Colombia 
West  Indies 

Total 


Nativity. 


645 


Nation- 
ality. 


7 

7 

14 

14 

3 

3 

03 

93 

4 

3 

1 

5 

6 

73 

69 

9 

6 

11 

29 

29 

6 

3 

8 

2 

2 

15 

645 


The  nationality  of  the  fishermen  of  the  various  British  provinces  is  shown  in  the  aggregate  under 
j^eneral  head  of  England 

?he  States  and  Territories  in  which  the  native-born  citizens  belong 
given  in  the  following  statement : 


Siattti  and  Territories. 


ika 

fornia 

Decticnt 

rict  of  Columbia 
ida 


lOIS 


tncky 


DO 


yland 

sachas«ttfl. 

bigan 

louri 

'York 


I 

!  1892. 


2 
18  ; 

3  I 

1 

1 

8 

2 

2 

4 

2 

4 

5 
79 

2 

4 
30 


States  and  Territories. 


^New  Hampshire 

Nevada 

North  Carolina . 

New  Jersey 

New  Mexico 

Ohio 

Oregon 

Pennsylvania... 
Khode  Island . . . 

Vermont 

Virginia 

Wisconsin 

Washington.... 

Total 


1892. 


1 
1 
1 
6 
1 
4 
8 
20 
7 
2 
8 
2 
2 
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The  uames,  rig,  and  tonnage  of  the  New  Bedford  whaling  fleet  ar 
shown  for  the  years  1890, 1891,  and  1892  in  the  following  table: 


X«me. 


Alaska 

Andrew  Hicks 

Alice  KnowleH 

Andrew  Barker 

Belvedn'e 

Chaa.  W.  Morgan . . 

California 

Cape  Horn  Pigeon . . 
Frances  A.  Barstow 

Horatio 

Josephine 

Lagoda 

Mermaid 

Navarro 

Ocean 

Reindeer.^ 

Sea  Sanger 

Tamerlane 

Triton 

William  BayUs 

William  Lewis 


Rig. 


Bark. 
Bark. 
Bark. 
Bark. 
Str  .. 
Bark. 
Bark. 
Bark. 
Brig. 
Bark. 
Bark. 
Bark. 
Bark. 
Str  .. 
Bark. 
Bark. 
Bark. 
Bark. 
Bark. 
Bark. 
Str  .. 


Net  ton- 
nage. 


833.00 
287.96 
287.64 
361.14 
339.37 
298.06 
348.25 
201.42 
121. 19 
321.58 
384.54 
352.29 
259.65 
171.39 
274.32 
319. 62 
259.46 
353.87 
251.60 
308.83 
332.04 


Years  engaged. 


1890.    1891.    189S 


X 
X 
X 
X 
X 
X 


X 
X 


X 
xa 


xb 

X 
X 
X 
X 
X 
X 


X 
X 
X 
X 
X 
X 


X 
X 


X 
X 
X 
X 
X 
xa 


X 

x 
x 

X 
X 
X 
X 
X 
X 
X 
X 


x: 

x: 


x: 


a  Lost. 


b  Condemned. 


Data  are  at  hand  for  a  very  interesting  presentation  of  the  nnrnb^ 
of  each  kind  of  whale  taken  during  the  years  1890, 1891,  and  1892  t 
the  vessels  belonging  in  San  Francisco  and  l^ew  Bedford,  respectivel; 
The  variations  in  the  comparative  abundance  of  the  different  whale 
as  shown  by  the  numbers  killed,  are  suggestive  and  instructive: 

Number  and  kind  of  whales  taken  in  1890 ^  1891,  and  1892  by  the  American  whaling  Jle 

making  headquarters  at  San  Francisco. 


Kinds  of  whales. 

Vessels  belonging 
at  San  Francisco. 

Vessels  belonging 
at  New  Bedford. 

Total. 

1890. 

1891. 

1892. 

1890. 

1891. 

1892. 

1890. 

1891. 

189 

Right 

42 

69 

4 

1 

59 

106 

3 

14 

107 

3 

19 

46 

2 

83 
30 
14 

16 
52 
20 

61 

115 

6 

1 

93 

136 

17 

Bowhead 

] 

Sp4*rm T.-.--...— ..1■x-T.r...^--..- 

HnmnKAAlr  

^     m 

Total 

116 

168 

124 

67 

77 

88 

183 

146 

THE  OYSTER  INDUSTRY. 

The  oyster  industry  centering  at  San  Francisco  is  one  of  the  mcp 
important  branches  of  the  fishing  industry  of  Oalifornia.  San  Fra^ 
Cisco  firms,  with  extensive  beds  of  native  and  eastern  oysters  in  Sd 
Francisco  Bay,  are  the  only  planters  of  oysters  in  California.  Eac 
fall  and  spring  seed  oysters  in  car-load  lots  are  brought  from  tt 
Atlantic  Coast  and  i)lanted  in  the  bay.  Some  years  as  many  as  100  ca; 
loads,  averaging  90  barrels  of  seed  oysters  each,  are  transplanted,  j 
limited  amount  of  the  small-sized  native  oysters  are  also  brought  froi 
beds  in  Washington.  The  latter  are  planted  solely  to  keep  them  fres 
and  near  at  hand  when  desired.  If  it  were  not  for  the  constant  plan 
ing  of  seed  oysters  the  beds  would  soon  be  exhausted,  the  iiaturs 
propagation  not  keeping  up  with  the  demand. 
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Seed  oysters  brought  from  the  Atlantic  remain  on  the  beds  from 
ree  to  four  years,  during  which  time  they  grow  to  the  average  size  of 
e  oyster  of  like  age  on  the  Atlantic.    The  original  flavor  is  retained, 
a^Hhough  planted  on  the  same  beds  with  the  natives  of  Washington, 
Siich  are  widely  known  for  their  small  size  and  peculiar  strong  copper 
vor,  which  they  retain  when  brought  and  planted  in  California. 
Ten  small  sailing  vessels  ar  e  engaged  in  transporting  the  oysters, 
needed,  from  the  beds  to  San  Francisco.    On  arriving  at  the  city, 
e  bulk  of  the  oysters  grown  from  Atlantic  seed  are  opened,  canned, 
d  packed  in  ice,  and  are  known  to  the  trade  as  eastern  oysters. 
Ijey  are  distributed  all  over  the  west  coast,  meeting  those  from  the 
lantic  at  Denver,  Colo* 

in  addition  to  the  opening  and  canning  of  eastern  oysters,  consider- 
le  business  is  done  in  supplying  the  large  city  demand  for  oysters  in 
«  shell.  Both  the  eastern  and  native  oysters  show  an  improvement 
ring  the  past  few  years;  they  have  larger  shell,  plumper  meat,  and 
letter  flavor.  The  only  noteworthy  feature  since  the  more  detailed 
i*^port  of  1889  is  a  slow  but  steady  growth  in  the  business. 

There  is  room  for  an  increase  in  the  business,  but  to  accomplish  this 
til  e  industry,  as  at  present  carried  on,  will  require  large  capital,  and 
^^veral  years  would  elapse  before  the  seed  would  grow  and  returns  be 
&:aq)ected.  The  freight  on  the  seed  from  the  Atlantic  is  a  large  item 
i<^  the  expense  of  the  business.  Firms  now  engaged  are  reported  as 
bolding  several  thousand  acres  of  ground  adaptable  for  oyster -culture, 
l>nt  not  so  used. 

The  extent  of  the  oyster  industry  of  San  Francisco  during  the  years 
1-S89  to  1892,  inclusive,  is  shown  in  the  following  tables.  The  persons 
employed  at  the  beds  (105  in  number)  and  on  shore  and  the  capital 
devoted  to  the  business  were  the  same  each  year. 


1- 


Property  and  capital. 


^'^h  capital... 


$15, 100 

100,000 

100,000 

75,000 


Total 290,100 


Products. 


Years. 

Eastern  oysters. 

Native  oysters. 

Total. 

Bashels. 

Value. 

Bushels. 

Value. 

BusheLs. 

Value. 

IMS.. 

120.000 
125,000 
130,000 
146,000 

$480,000 
500,000 
520, 000 
584,000 

26,150 
26,325 
28,130 
32,645 

$91,625 
92,137 
98,455 

114, 257 

146,150 
151, 325 
158. 130 
178,645 

$571, 625 
692, 137 
618, 455 
696,257 

itto.. 

1891.. 

V8K..: 

«. 

tii 
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8ARDINB  CANNING. 

rhis  branch  of  the  fishing  industry  is  yet  in  its  infancy  on  the  Pacific 
ast.    The  Gulden  Gate  Packing  Company,  of  San  Francisco,  estab- 
bed  in  1890,  had  np  to  1892  the  only  sardine  cannery  on  the  coast 
rdines  and  anchovies  are  utilized.    Those  of  small  size  were  packed 
oil  in  the  nsoal  quarter-x>oand  cans;  the  larger  fish  were  put  up  in 
ind  cans  holding  1  and  2  pounds.    The  goods  were  of  fine  quality 
d  met  with  a  ready  sale,  but  the  quantity  prepared  was  small.    A 
mber  of  causes,  chief  of  which  was  the  failure  of  sardines  to  enter^ 
n  Francisco  Bay  in  sufiQcient  quantities,  limited  the  pack  and  cause 
luspension  of  the  business  in  1893,  when  the  cannery  was  sold  an 
noved  to  Los  Angeles  County,  where  sardines  were  reported  to  be  i 
sater  abundance.    Of  late  years  sardines  have  been  very  erratic  i 
)ir  appearance  in  San  Francisco  Bay.    One  year  the  fish  for  weeliL 
a  time  would  be  extremely  plentiful,  while  during  the  next  seaso 
)y  would  scarcely  be  found  at  all.    The  qtlantities  of  fish  packe<2 
ring  the  three  years  1890, 1891,  and  1892  were  as  follows,  100  of  tl^e 
arter-pound  cans,  48  of  the  1-pound  cans,  and  24  of  the  2-pound  cans 
ing  contained  in  each  case : 


»z=«to 


Grades. 


rter  oils 

pound.. 

>-poimd. 

Total. 


1880. 


Ckuei. 

3,000 
5,000 
5,000 


13,000 


1891. 


Caut. 

7.000 
2,000 
2,000 


11,000 


1892. 


Cam. 

10,000 


10,000 


THE  FISH  TRADE  OF  SAN  FRANCISCO. 


Dhe  fresh-fish  markets  of  San  Francisco  are  interesting  and  in  some 
|)ects  unique.  In  them  one  may  buy  a  single  pound  of  fish  or  a  car 
d,  both  wholesale  and  retail  business  being  carried  on  at  the  same 
,nd.  About  12,000,000  pounds  of  fresh  fish  are  handled  annually) 
elusive  of  those  in  the  Chinese  markets.  Large  quantities  of  oysters, 
ms,  mussels,  shrimp,  and  crabs  are  also  sold. 
Dhe  fish  are  received  daily  from  the  adjacent  fishing-grounds  visited 
the  home  fishermen,  and  from  the  interior  waters  and  coast  towns  by 
1  and  steamship  lines.  The  fresh  and  salt  waters  of  the  State  ar® 
li  in  quantity  and  variety  of  animal  life,  and  fishery  products  firotn 
over  the  State  find  their  way  to  this  market.  It  is  said  that  over 
»  species  of  fish  are  found  in  the  waters  of  the  State,  although  many 
these  are  not  used  as^food,  except  by  the  frugal  Chinese,  who  rarely 
mit  anything  to  go  to  waste. 


r-    * 


■-»  *^ra« 


r« 
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The  followiug  table  represents  approximately  the  quantity  and  value 
of  all  of  the  important  fish  and  other  water  products  entering  into  the 
fresh-fish  trade  of  San  Francisco.  Most  of  the  products  named  may 
be  found  in  the  market  at  all  seasons,  selling  at  prices  that  are  within 
the  reach  of  all  classes.  Attention  may  be  specially  drawn  to  the 
figures  for  shad,  striped  bass,  catfish,  and  carp,  fishes  which  have 
l>een  introduced  from  the  east. 


^<»We  $kowing  the  extent  of  the  fresk-fith  trade  of  San  Francisco  in  1890, 1891,  and  1892. 


Speci 


AnchoTiM  •  ■ .  •  .x^o^iids  -  • 

Barracuda do — 

Bonito  w.> do 

Carp do. . . . 

Catnab do — 

Cnltus-ood do 

Flatfiah    and  flounders, 

pounds  

Herring pounds. . 

Hake do 

Horse-mackerel . .  .do 

Kingfish do — 

Mackerel do.... 

Perch,  fresh-water  .do — 
Perch,  salt-water .  .do. . . . 

Rockflsh do.... 

Salmon do.... 

Sardines do 

Sea  baas do — 

Striued  bass do — 

Shaa do 

Skates do — 

Smelt do — 

Sturgeon do — 

Suckers do — 

Tomcod do — 

Trout do 

Miscellaneous do 


1890. 


Total 


^oUusks,  oruttaoeans,  etc. : 

Ovsters bushels. 

clams,  hard sacks. 

Clams,  soft boxes. 

Mussels buckets. 

Spiny  lobsters,  .pounds 

Crabs dozens. 

Shrimps pounds. 

Prawns do... 

Squid  and  octopus  .do. . . 

Terrapin dozen. 

▲balones do... 

Turtles pounds. 

Frogs doien. 


Total 


Grand  total. 


Quantity. 


135,000 

120,000 

05,000 

75,000 

10,000 

150,000 

1.415,050 

2, 000.  000 

100,000 

75,000 

40,000 

20,000 

25,000 

150,000 

250,000 

1, 707. 482 

2,125,000 

500,000 

275,000 

5,000 

300,000 

50,000 

900,000 

587,625 

175.000 

8,000 

25,000 

31,160 


11,440,221 


151,325 

1,000 

25,000 

45.000 

25,000 

80.000 

200,000 

15,000 

10,000 

1,400 

1,400 

80,000 

6,000 


Retail 
value. 


$5,400 

10,800 

5,700 

3,000 

900 

10,500 

113, 176 

60,000 

1,000 

6,000 

2,400 

2,600 

1.500 

15,000 

20,000 

143, 798 

136,500 

10.000 

19,250 

1.000 

12. 000 

2.500 

63,000 

29,381 

5,250 

800 

6,000 

6,230 


1891. 


692,685 


Quantity. 


145. 000 
150,000 
110,000 
90.000 
20,000 
190,000 

1,341,038 

2, 400, 000 

90,000 

40,000 

25,000 

15,000 

22,000 

100, 000 

200,000 

1, 024, 619 

2,065,000 

200.000 

325,000 

25,000 

600.000 

30,000 

1.000,000 

715,  795 

160,000 

15,000 

20,000 

35,100 


11,153,552 


592, 137 

3.000 

25,000 

22,500 

1.500 

80,000 

12,000 

3,750 

500 

5,600 

1,050 

1,500 

21,000 


769.  537 


1,462,222 


158,130 

1,100 

30,000 

50,000 

20,000 

90,000 

500,000 

10,000 

8,0U0 

1,500 

1,200 

25,000 

6,000 


1892. 


Retail 
value. 


$4,350 

12. 000 

6.600 

2,700 

1,400 

11,400 

80,462 

48,000 

900 

3,600 

2,450 

2,100 

1,320 

7,000 

10,000 

71,723 

129,750 

6,000 

16,250 

3,750 

18,000 

1,200 

70,000 

35,789 

4,800 

1,200 

4,000 

5,905 


618,455 

3,300 

80,000 

25,000 

1.200 

90,000 

25,000 

2,500 

400 

6,000 

900 

1,250 

21,000 


825,005 


1,387,664 


Quantity. 


150, 215 
75,000 
95,000 
75,000 
25,000 

200,000 

1,657,208 

3,000,000 

85,000 

15,000 

40,000 

10,000 

20,000 

40,000 

200,000 

1, 421, 489 

2,919,848 

103, 130 

100,000 

50.000 

600,000 

40,000 

700,000 

765,297 

140,000 

26,000 

18,000 

62,030 


562,640  !  12,523,117 


178,645 

1,200 

40,000 

48,000 

18.000 

110,000 

775,000 

5,000 

10,000 

1.400 

1.500 

18,000 

8,000 


Retail 
value. 


$3, 755 
0,750 

10,450 
1,876 
1,500 

10,000 

66.288 
'30,000 
850 
1,200 
2,000 
1,500 
1,200 
3,200 
8,000 

71, 074 

143,061 

4,125 

7.000 

6,250 

12,500 
800 

42,000 

34.438 
4,200 
1,500 
3,600 
9,102 


488.218 


686,287 

3,600 

40,000 

24,000 

1,080 

09,000 

38,750 

1,260 

500 

7,000 

1,125 

900 

28,000 


943,492 


1,431,710 


F.  B.  93 14 
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EXPORT  TRADE  OF  BAN  FRANCISCO. 

San  FraDcisco  maintains  a  large  export  trade  in  fishery  prodncts. 
Canned  salmon  constitutes  the  great  bulk  of  the  shipments,  bat  cured^ 
codfish,  salt  salmon,  oysters,  shrimp,  and  other  prodncts  are  of  consid^ — 
erable  importance.  The  following  table,  based  on  the  cnstom-hoas^ 
records,  shows  in  detail  the  extent  of  the  exportations  in  the  year^ 
1890,  1891,  and  1892.  The  items  for  which  it  is  possible  to  presen — \ 
separate  figures  are  cured  codfish,  other  cured  fish,  canned  salmoi^ 
pickled  salmon,  other  canned  fish,  oysters,  and  other  shellfish.  Tk  ^ 
''other  cured  fish"  consist  chiefly  of  dried  squid,  shipped  by  the  Chinese  ^ 
to  Hongkong  and  the  Sandwich  Islands.  The  ^'  other  shellfish "  axr^ 
chiefly  dried  shrimp,  with  a  few  dried  abalone,  shipped  by  the  GhiDe^^^ 
to  Hongkong,  the  Sandwich  Islands,  and  other  ports. 

Table  shmving  exports  of  fishery  products  from  San  FrancUoo  in  1890, 1891,  avd  189^^ 


Destination. 


1890 

Australia 

British  Colambift 

China 

Costa  Kica 

East  India 

Guatemida 

Honf^koBg 

Japaii 

Mexico 

Nicararaa 

San  Salvador 

Sandwich  Islands 

other  places 

Total 

1891 

Australia 

British  Columbia 

China 

United  States  of  Colombia  . 

Chile 

Costa  Rica 

East  India  

Guatemala 

Hongkong 

Japan 

Mexico 

Nicaragua 

Oceanica 

San  Salvador 

Sandwich  Islands 

other  places 

Total 

1892. 

Australia 

British  Coluni  bia 

China 

Costa  Bica 

Guatemala 

Hongkong 

Japan 

Mexico 

Nicaragua 

Oceanica 

San  Salvador 

Sandwich  Islands 

other  places 

Total 


Codfish,  cured. 


Pounds. 


473, 270 

17,060 

13,940 

16, 010 

1,900 

15,640 

45,700 

3,490 

8,665 

880 

6,660 

278,608 

11,490 


892, 313 


248,320 

7.800 

12,750 

900 

800 

28,580 

4,600 

20,960 

35.410 

7,420 

6,840 

950 

4,020 

5,620 

267,220 

4,040 


656,730 


90,720 

9,170 

17,  580 

21,810 

24,600 

19,640 

1,810 

7,185 

1,160 

9,080 

9,050 

270, 590 

900 


483,296 


Value. 


$32,636 

1,260 

973 

1,226 

119 

1,112 

3,080 

229 

676 

66 

388 

16,567 

809 


other  cured  fish. 


Pounds. 


59,020 


16,155 

870 

872 

63 

61 

2,160 

294 

1,646 

2,201 

615 

457 

65 

243 

395 

18,767 

306 


38,670 


5.136 

641 

1,148 

1,409 

1,631 

1,077 

98 

435 

73 

539 

576 

18,042 

68 


25,873 


2,100 


304.850 


404,660 


711,600 


429,900 


40,300 


294.100 


291,500 


625,900 


Value. 


1124 


18,391 


24,  a« 


42,713 


26.7*5 


2.41* 


17.47» 


16.980 
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Exports  of  fishery  products  from  San  Franoisco  in  1890,  1891,  and  /5PS— Continued. 


DeaUnation. 


1880. 


.iLxutralia 

Sritiah  Columbia  . 

Cliinft 

XJ.S.  of  Colombia. 

Chile 

CottaRica 

England 

£a«t  India 

Ecuador 

France 

Germany 

Guatemiila 

Hongkong 

Japan 

Mexico 

Nicaragua 

Peru 

San  Salvador 

Sandwich  lalands. 

Other  places 


Total. 


ia»i. 

Anstralia 

^tish  Columbia  . 
tuna 

£:.?.  of  Colombia. 
Chile 

S«taRi'ca"*.".'.'''.'.! 

|°SUnd "... 

«»t  India 

gn*temala 

ttongitong 

ifp«ui...? 

*»xico 

Jicaragua 

*a  ^Salvador 

gjdwidi  lalandg. 
"««r  places 


1892. 

Anatralia 

SP.ti«h  Columbia. 
tbiD^ 

Ji;  ^5-  of  Coiombia. 
5;l^Ue 

fes<^ 

I^t  India 

^^»udor 

X**^any 

Giiatemia 

?.'**>8kong 

5P»^lco 

S)«aragua 

S^^aniSfc 


L^rSr 

g^^Salrador 

S^<iwich  Islands 
^ber  places 


Total. 


Total 15,508,115 


Canned  salmon. 


Pounds. 


2. 


000,338 
6,840 
5,010 


13. 


60,096 

29,490 

409,486 

39,220 

119,400 

144,070 

9,600 

4,880 

204.040 

12,680 

24,030 

3,055 

1.440 

1,500 

229,250 

93,765 


Value. 


1217,951 
720 
552 


5.238 

3,187 

1,211,458 

4,143 

2,944 

16,008 

1,100 

541 

21,419 

1,356 

2,586 

364 

150 

164 

>  24,682 

9,346 


16,497,190       1,523,909 


1. 


13. 


368,660 
7,200 
6,520 
1,850 

19,460 

82.006 
601, 193 

12.840 
5,046 

89.100 
7,680 

82,290 
2,860 

37,918 

2,860 

194,820 

35,420 


1. 


597,240 
4,580 
6,956 


17, 


61,100 

4,760 

377,838 

18,790 
2,400 
2,400 

13,700 

65,790 
4,510 

23,886 
700 

62,465 

12,000 

9,840 

154,160 

27,220 


19,450,335 


131,868 
750 
672 
194 

2,025 

8,620 
1, 221, 142 

1,206 
537 

8,747 
804 

3.433 
255 

3,989 

306 

20,353 

8,723 


1,408,613 


160,773 
478 
735 


5,047 

489 

1, 701, 715 

1,943 

250 

225 

1,409 

6,674 

470 

2,489 

74 

6,297 

1,000 

1,079 

15,856 

2,634 


1,910,537 


Value  of 
V4lne  of     canned 
pickled 


salmon. 


$20,167 
722 


fish  other  ^*^?«  °^ 
than       oysters. 


salmon. 


20 


196 
66 


37,359 
2,322 


60,851 


40,323 


37 


739 


37,061 
1,995 


$4,222 

748 

119 

14 

46 

427 


$55 
10.023 


Value  of 

other 
shellfish. 


788 


$1,677 

1,468 

75 

268 

7, 359 

74 


174 


684 
597 
546 
978 

190 


149 
7,669 
1.497 


327 

191 

66 

1,447 

370 


149 

10,583 

445 


84 

213,885 

117 

512 

38 


60 

32,622 

496 


Total 

value. 


$276,707 

15,065 

1,719 

282 

12,643 

5,702 

1,211,458 

4,456 

2,944 

16,008 

1,100 

2,748 

257,533 

2,499 

6,165 

1,018 

150 

910 

153,600 

14,915 


17,856        24,434  '    258,909     1,987,712 


1,533 

1,354 

133 

184 

175 

138 

75 

88 

361 


193 
1,062 

160 

502 

60 

8,443 

894 


80,745  I      16,024 


11,470 


275 

527 

95 


1,654 


33,670 
182 


46, 976 


32 
225 


933 
509 
241 
1,511 
37 
341 


285 
5,191 

48 


10, 250 


282 
8,651 


482 
364' 


897 
21 


1,302 

188 

69 

466 

9,630 
345 


2,233 

2,024 

261 

639 

8,140 


22,700 


15 

1,634 

15 


515 

601 

192,173 

1.725 

426 

106 

66 

302 

32,279 

248 


191,394 

13,349 

1,938 

1,562 

10, 410 

11,182 

1,221,217 

2,192 

3,842 

230,596 

3,237 

6,680 

774 

5,608 

1,529 

141,069 

7,511 


241, 647     1, 854. 090 


18 
90 


244 
31 


1,600 
"i28 


529 
5,109 


9,413 


829 

1,919 

298 

280 

4,605 


641 


|C|» 

195,504 


172 
157 
201 


164 

19,257 

40 


224,013 


180,914 

5,190 

2,291 

280 

10,552 

1,919 

1,701.715 

2,606 

475 

225 

4,273 

221,265 

809 

6,207 

341 

9.160 

1,000 

2,623 

100,085 

2,972 


2,263,908 


TEHAMA  COUNTY. 

This  coanty  is  near  the  head  waters  of  the  Sacramento  Biver,  which 
flows  through  it.  Late  in  the  fall  some  attention  is  given  to  taking 
salmon;  gill  nets  and  haul  seines  are  used,  and  the  catch  is  shipped 
fresh  to  San  Francisco.    The  fish  taken  are  uawaWy  ot  ^  "^o^x  ^^^d^^ 


212       REPORT   OF  COMMISSIONER   OF  FISH  AND   FISHERIES. 


and  briDg  bat  a  small  price.    They  are  probably  the  fish  that,  havii^k^ 
escaped  the  many  uets  of  the  lower  river,  finally  reached  the  spawnini 
grounds  and  later  fell  into  the  nets  of  the  fishermen  of  the  upx>er  riy^& 
The  amonut  and  value  of  the  catch  of  late  years  have  been  as  follow 


Years. 


FoundB. 


1889 
1800 
1891 
1892 


118, 145 
125,860 
115,  «S8 
138,380 


Vala« 


t2, 


2.  aoo 
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HUMBOLDT  COUNTY. 

Of  the  four  years,  covered  by  this  rei)ort  the  fisheries  of  Humboldt 
County  were  most  important  in  1889,  in  the  matter  of  products  and 
capital  invested,  owing  to  the  fact  that  in  that  year  a  salmon  canneijr 
was  operated  which  was  idle  during  the  three  following  years.    This 
is  one  of  the  most  important  fishing  counties  in  California.    Over  dOO 
fishermen  are  regularly  employed  during  the  fishing  season  and  the 
value  of  the  catch  is  from  $45,000  to  $80,000  annually.     The  mo8f> 
prominent  product  is  the  salmon.    The  catch  of  salt-water  fish  and  of 
clams  and  crabs  is  also  importaut.    The  principal  fishing  center  is 
Eureka,  situated  near  Eel  Biver,  in  which  most  of  the  salmon  are  taken* 
The  salt-water  fish  are  obtained  at  the  mouth  of  the  river,  off  Trinidad^ 
locate^l  a  few  miles  to  the  north,  and  in  Humboldt  Bay;    The  local 
demand  for  fish  in  Eureka  and  vicinity  takes  a  large  part  of  the  catcb, 
the  surplus  fish  being  sent  to  San  Francisco  by  steamer.    The  yield  of 
salmon  during  the  four  years  named  was  over  1,000,000  x>ound8  anna- 
ally,  and  that  of  other  fish  aggregated  several  hundred  thousandL 
X)ounds.    About  1,000  bushels  of  clams  and  2,400  to  3,000  dozen  o^" 
crabs  were  taken  and  sold  each  year.    The  number  of  cases  of  cannedL 
salmon  prepared  at  the  cannery  during  1889  was  11,652. 

DEL  NORTE  COUNTY. 

Up  to  the  present  time  the  fisheries  of  this  county  have  been  limited 
to  the  taking  of  salmon  at  and  near  the  mouths  of  Smith  and  Elamatli^ 
rivers.  A  small  salmon  cannery  on  each  river  consumes  the  bulk  o^ 
the  catch,  a  part  of  which  is  also  used  for  local  consumption,  and  ^ 
part  salted  and  shipped  to  San  Francisco. 

Nearly  all  the  persons  employed  in  the  fishing  industry  of  these  t^^ 
rivers  are  Indians,*  native  to  the  section,  there  being  a  strong  objecti^^ 
to  the  employment  of  Chinese  laborers  in  this  county. 

The  following  is  a  statement  of  the  quantities  of  salmon  packed  ^^ 
this  county  in  the  years  1889  to  1892,  inclusive.  The  fish  utilized  ^^ 
canning  consist  of  cbinooks  and  silversides  in  about  equal  proi)ortiofJ^' 


Year. 


1889 
1800 
1891 
1899 


Elamfith 
Biver. 


Riponu,  S  F.  C.  leSJ 
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OREGON. 
GBNEBAL  EXTEI^T  AND  FEATURES  OF  THE  FISHERIES. 

From  tbe  first  Bettlement  of  the  State  the  fisheries  of  Oregon  have 
yearly  been  of  iucreasing  interest.  The  abundance  of  salmon  first 
attracted  the  fishermen,  and  their  capture  has  continued  the  leading 
branch  of  the  business.  While  natural  causes,  often  unaccountable, 
largely  govern  the  migrations  of  fish  and  are  chiefly  responsible  for 
the  uncertain  character  of  their  movements  and  the  fluctuations  in  the 
catch,  there  is  no  room  for  doubt  that  the  preservation  of  the  supply 
in  the  rivers  is  largely  dependent  on  man.  During  recent  years  a 
large  increase  is  annually  shown  in  the  various  appliances  of  capture  in 
the  salmon  fisheries  of  the  Columbia  Bi  ver,  which  yields  the  bulk  of  the 
salmon  caught  in  the  State.  From  an  increase  in  fishing  appliances  a 
gain  in  the  catch  might  be  expected,  but  such  is  generally  not  the  case. 
In  the  years  of  largest  production  a  much  less  amount  of  fishing  gear 
was  used  than  at  present.  As  the  fish  were  depleted,  the  fishermen, 
eager  to  keep  up  the  amount  of  their  catch,  increased  the  number  of 
their  gill  nets,  i>ound  nets,  wheels,  etc.,  often  only  to  find  a  yet  smaller 
catch,  which  would  again  be  followed  by  more  fishing  appliances. 

Artificial  propagation,  which  has  been  carried  on  so  far  as  means 
would  x>6rmit,  has  in  a  measure  made  good  the  losses  from  increased 
fishing  gear.  The  naturally  favorable  conditions  of  the  Columbia  and 
most  of  the  other  rivers  of  the  State  for  abundance  of  desirable  food- 
fish  continue  nearly,  if  not  quite,  as  favorable  as  in  the  early  days  of 
the  fisheries,  when  the  only  fish  caught  were  those  taken  by  the  native 
Indians  for  their  own  use.  The  waters  remain  unpolluted  by  tbe  sewage 
of  large  cities  and  the  refuse  of  manufactories,  and  from  the  topography 
of  the  country  through  which  the  rivers  flow  they  may  be  expected  to 
remain  unimpaired  for  many  years. 

The  salmon  fishery  and  the  dependent  canning  business  are  vastly 
more  important  than  all  other  branches  of  the  fisheries  of  this  State, 
the  only  other  fishery  of  any  prominence  being  that  for  sturgeon. 
Only  very  limited  quantities  of  other  food-fish  are  taken,  and  the  general 
fisheries  are  much  less  developed  than  in  California  or  Washington. 
Oysters  and  fur  seals  contribute  to  the  income  of  the  fishermen. 

The  following  tables  show  the  extent  of  the  fisheries  of  this  State. 
In  the  last  year  covered  by  the  statistics,  4,332  persons  were  engaged 
in  the  industry,  $2,272,351  was  invested,  and  28,521,105  pounds  of 
products  were  taken,  having  a  value  of  $872,405. 

PerBon9  emj)loyed  in  the  fisheries  of  Oregon. 


How  engaged. 


On  vMsels  flshlnf; 

On  Tesflels  transporting.. 

In  shore  fisheries 

On  shore,  in  cannerieH,  etc 

Totrf 


1889. 


11 

40 

2,234 

1,334 


8.619 


1890. 


25 

40 

2,112 

1,282 


1891. 

1892. 

55 

60 

38 

57 

2,452 

2,705 

1,342 

1,510 

3,459 


3,887 


4,332 
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Veaaeh,  boats,  apparatus,  shore  property,  and  cash  capital  used  in  fisheries  of  Oregou- 


Itema. 


Vessels  fishing 

Tonnage 

Outfit 

Yessels  transporting . 

Tonnage 

Outfit 

Boats 

Apparatus: 

Gillnete 

Pound  nets 

Seines 

Wheels 

Dip  nets 

Lines 

Tongs  and  hoes 

Other  apparatus 

Shore  property , 

Cashcapiul 


Total 


1880. 


Ko. 


1 
71.17 


10 
443.04 


1.164 

1,404 

101 

23 

31 

95 


Value. 


$18,000 


4,600 
42,000 


9,530 
125,885 

181,055 

74,700 

7.425 

120,  052 

475 

4,487 

145 


648.245 
620,000 


1,850,200 


1800. 


No. 

Value. 

1 
148.07 

$10,000 

'  "io" 

443.04 

3,150 
42,000 

1,113 

1,234 

108 

18 

20 

85 


0,530 
125.040 

178, 320 

76,500 

4,825 

107, 652 

425 

6,530 

150 

850 

596,445 

707,000 


1,880.217 


1801. 


No. 

Value. 

3 
231.90 

$15,000 

"  'io' 

458.31 

7,450 
53,740 

1,252 

1,302 

142 

32 

30 

60 


9,010 
142,585 

201,625 

100.500 

14,350 

108. 152 

300 

7,446 

153 

2.050 

582.050 

640.000 


1. 885. 311 


1802. 


No. 


4 

247.63 


20 
555.20 


1,494 

1,306 

247 

32 

40 

50 


Valuo. 


2.272,351 


Products  of  the  fisheries  of  Oregon. 


Species. 


Blaclc-cod 

Blueback  salmon 

Chinook  salmon,  fresh 
Chinook  salmon,  salted. 

Cultus-cod 

Flounders 

Halibut 

Kockfiah 

Shad 

Silver  sidmon,  fresh . . . 
Silver  salmon,  salt  ed    . 

Steelhead  salmon 

Sturgeon 

Crabs 

Crawfish 

Ovsters 

Clams 

Fur  seals 

Sea  otter 


Total 


1880. 


Pounds.     Value. 


25,000 

1, 147, 090 

12,478.087 

70,000 

101. 112 


487.250 

84.010 

29.900 

4, 125, 540 

359. 100 

844.080 

741,730 

6,628 

20,000 

150^000 

48,720 


20,710,237 


$1,950 

34,061 

536,120 

2,186 

3,555 


11.125 

4,200 

2.000 

91,563 

11.048 

18.837 

8.821 

265 

3,000 

3,125 

812 


1890. 


Pounds. 


3.543,043 

16.506.301 

87,100 

27,120 


16,450 

82, 260 

50.100 

2,168,300 

313.100 

1. 802, 080 

1.441,446 

4,200 

25,000 

132.360 

46,600 


733,867  26,337,268 


Value. 


$97,961 

635,484 

2,338 

1.356 


1891. 


Pounds. 


1,000 

871, 392 

17, 168, 068 

07,450 

28,415 


1,645 
4,113 
4.008 

33,573 
5.524 

20.573 

16.270 

168 

3.750 

2,758 

775, 

15.000 


43.P30 

83,220 

70.500 

1,175,620 

299,550 

1, 122, 340 

1,456.619 

3,  521 

30.000 

146,040 

45.600 


754.305  ,22,644,165 


Value. 


$8 

24,127 

643,710 

2.860 

1,389 


2,003 
4,161 
4,230 

18,640 
6,638 

16.056 

17, 311 

141 

4,800 

3.043 

760 

26,480 


777, 247 


1802. 


Pounds.     Valoe. 


3,140,307 

15,577,282 

54,700 

26,304 

10.000 

18.870 

86,115 

109,000 

3, 025, 45] 

252.100 

2,586,771 

2,513,490 

4,125 

20,000 

147,000 

40,500 


28,521,105 


In  the  following  supplementary  table  the  quantities  of  certain  pn^^' 
nets  are  designated  by  the  unit  by  which  they  are  usually  sold : 


Products. 


1889. 


Crabs number . 

Ovsters bushels . 

Clams do . . . 

Fur  seals number. 

Sea  otters do. . . 


2.209 

1.666 

696 


1890. 


1,400 

1,470 

664 

1.250 


1801. 


1,173 

1,622 

651 

1,730 


1. 
1. 

2. 


BEAM-TRAWL  FISHING. 

Several  attempts  have  been  made  on  the  Atlantic  coast  to  introduce 
the  beam  trawl,  a  form  of  apparatus  that  is  so  largely  and  successfully 
used  by  the  fishermen  of  England;  but  on  account  of  the  rough,  rock/ 
bottom  on  which  most  of  the  trials  were  made,  the  results  have  been 
unfavorable  and  its  further  use  has  been  discontinued.    An  account 
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3f  a  similar  experiment  on  the  Pacific  coast  has  been  famished  by  Cap- 
bain  £xon,  now  a  pilot  on  the  Columbia  Eiver,  whose  father  was  lost 
E¥hile  engaged  in  beam-trawling.  During  1884  Capt.  John  Exon,  of 
E2ast  Portland,  Oreg.,  was  in  the  employ  of  a  fishing  firm  known  as  the 
Portland  Deep-Sea  Fishing  Company,  with  headquarters  at  Portland. 
Daptain  Exon  at  the  time  was  master  of  the  schooner  Carrie  B.  LakCy  of 
kbout  36  tons  burden,  engaged  in  line  fishing  just  outside  the  month  of 
he  Columbia  River.  The  numerous  varieties  of  bottom  fish  were  very 
ibuudant,  and  the  ground  fished  over  had  an  even  and  smooth  sandy 
>ottom.  Captain  Exon  had  formerly  been  engaged  in  the  beam-trawl 
ishery  from  Grimsby,  England,  and  sent  there  for  two  beam-trawls, 
vbicli  were  brought  out  by  his  brother  in  1884  and  at  once  put  to  use. 
The  trawls  were  operated  near  the  mouth  of  the  Columbia  and  off 
jlrays  Harbor  with  equally  good  success,  the  catch  comprising  large 
lauls  of  sole,  flounders,  orange  and  red  rockfish,  and  many  other  vari- 
eties of  bottom  fish.  This  fishery  was  successfully  carried  oel  during 
L885.  Unfortunately  for  the  enterprising  promoter  of  this  fishery  and 
lis  well-laid  plans,  on  January  3, 1886,  while  on  a  fishing  trip,  the  vessel 
ind  its  master,  mate,  and  cook  were  lost.  The  firm  soon  after  gave  up 
t;be  fishing  business,  and  no  later  attempts  at  beam-trawl  fishing  on  the 
Pacific  coast  have  been  reported.  With  the  growth  of  the  fish  business 
3f  the  Pacific  States,  some  enterprising  firms  may  yet  take  advantage 
of  the  experiments  of  the  pioneer  in  this  mode  of  fishing,  the  success  of 
which  he  demonstrated.  The  United  States  Fish  Commission  steamer 
Albatross  has  also  made  frequent  use  of  the  beam-trawl  in  extensive 
investigations  along  the  Pacific  coast. 

DETAILED  STATISTICAL  DATA. 

The  following  tables,  relating  to  each  of  the  years  1889  to  1892, 
inclusive,  show  the  extent  of  the  fishing  industry  in  each  county  of 
Oregon.  The  scope  of  the  tables  is  such  that  but  little  explanation 
is  necessary,  and  they  are  to  be  consulted  in  conjunction  with  the 
^descriptive  notes  on  each  county  which  follow. 

^*'e  thawing  by  counties  the  number  of  persone  employed  in  the  fisheriee  of  Oregon  in 

1889,  1890,  1891,  and  1892. 


Counties. 


1889. 


On 
veiMels 
flshiDg.i 


On 
vessels 
trans- 
port- 
ing. 


Oooa 


Jfue 

Jfttltnoroah. 
^mook  . . 
Wiaco 


Total 


11 


13 
27 


In 
shore 
fish- 
eries. 


11 


40 


112 

38 

1,361 

36 

131 
74 

78 ; 

52  I 
183  \ 

50 
120 

2.234 


On 

shore, 

in  can- 

Total. 

neries, 

etc. 

34 

146 

38 

088 

2,062 

4 

39 

85 

216 

105 

206 

49 

127 

50 

102 

160 

363 

56 

106 

94 

214 

1,334 

3,619 

1890. 


On 
vessels 
fishing. 


On 
vessels 
trans- 
port- 
ing. 


In 

shore 

fish 

erles. 


On 
shore, 
in  can- 
neries, 

etc. 


25 


13 


27 


25 


40 


48 

48 

38 

38 

1,472 

768 

2,253 

40 

4 

44 

68 

6 

74 

70 

78 

175 

4 

4 

48 

32 

80 

159 

207 

391 

50 

50 

109 

115 

128 

248 

2»U2 


Total. 


1,282  i    3,459 
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Table  showing  by  oountiea  the  number  of  persons  employed  in  the  fisheries  of  Oregon         j 

li^9, 1890, 1891  f  and  i^^f^-Continaed. 


CountieB. 


Benton  ..... 
Clackamafl.. 

Clatsop 

Columoia... 

Coo8 

Curry 

Donglaa  .... 

L&ne 

Multnomah. 
Tillamook  . . 
Wasco 


Total 


1891. 


On 

Teasels 
fishing. 


82 


On 

vessels 

trans- 

Ijort- 

IDg. 


23 


55 


11 


27 


38 


In 
shore 

On 
shore. 

fish- 

in can- 

neries, 

eries. 

etc. 

85 

22 

40 

1,764 

84i 

43 

6 

88 

37 

83 

72 

4 

42 

86 

133 

178 

50 

45 

120 

107 

2.452 

1,342 

Total. 


107 

40 
2.648 

49 

125 

182 

4 

78 
332 

95 
227 


3,887 


1892. 


On 

v^sels 
fishing. 


On 

vessels 

trans- 

^rt- 

ing. 


1 

83 

1 

40 

86 

21 

1,821 
40 

143 

27 

76 
56 

103 

25 

9 

157 
62 



124 

60 


57 


In 
shore 
fish- 
eries. 


2,705 


On 
shore, 
in  can- 
neries, 

etc. 


22 


702 
12 
35 
63 
51 
91 

252 
63 

129 


1,510 


T^*Ut 


1(6 

40 

Si 

m 

IN 
107 
IM 
443 

125 
2» 

7S 


Table  showing  by  counties  the  nativity  of  persons  employed  in  the  fisheries  of  Oregon 

in  1892, 


^ 

Countries. 

Counties. 

1 

•a 

• 
a 

1 

era 

6 
2 

• 

6 

1 

• 

1 

•  •  •  ■ 

• 

C 

8 
0 

17 

• 

•a 

M 

• 

< 

• 

u 
C5 

i 

1 

■ 

s 

1 

• 

« 
a 

s 

• 

M 

1 

k 

• 

1 

s 

0 
4 

• 

On  vessels  fishing: 
Clatson 

11 

12 

K 

Multnomah  , . . .  ^ , . . . . 

•  •  •  • 

* « •  * 

1 

2S 



Total 

23 

8 

7 



1 



4 



«0 

. -- 

On  vessels  transporting : 

Cbitoop :. 

21 

27 
9 

21 

Currv 

1 

1 

27 

Multnomah 

....|.... 

9 

. 

Total 

57 

2 

_ 

In  shore  or  boat  fish- 
eries: 
Benton 

59 

12 

10 

» 

Clackamas    . . 

40 

40 

Clatsop 

207 
40 
53 
55 
32 

330 

189 

684 

86 

68 

184 

48 

15 

6 

■'4 

•  •  • 

1,® 

fTnliimViiA. 

40 

Coos 

30 
1 
ft 

25 

30 

"4" 

...... 

1 

•  •  • 

•  >  • 

143 

Currv 

2 
3 

4 

14 

5 

16 

% 

Doufirlas 

1 
20 
16 

1 

15 
33 

1 

1 

•  •  •  • 

1 

1     '     ' 

6 

50 

r'^"©**"" 

Lane    . 

32     50 

103 

MnltnoniAh 

70 
36 
30 

34 
7 
A 

4 

•  •  • 

157 

Tillamook 

19 

«  •  • 

62 

Wasco 

3 

3 
T 

82 
117 

•  •  • 

124 

69 

204 

48 

•  •  • 

. — — 

Total 

654 

445 

261 

765 

91 

27 

4 

11 

2.705 

On  shore,  in  canneries, 
etc.: 
Benton 

4 

143 

12 

10 

27 

9 
24 
46 

6 
17 

18 
592 

22 

ClatsoD 

20 

7 

20 

6 

2 

2 

•  •  • 

7B2 

rViliiTnniik.   ...    .  . 

12 

Coos 

«  •  •  • 

25 
36 
42 
53 

188 
57 
95 

•  •  • 

85 

Currv 

•  •  • 

CS 

Donirlas 

•  •  • 

51 

*T»'6««" 

Ltano 

14 

•  •  " 

91 

MiiltrinmAh     

6 

2 

6 

4 

•  •  " 

252 

Tillamook 

•  •  • 

68 

Wasco 

17 
31 

129 

1  "      "  ■ 

26     10 

•  •  •  ■  1  ■  -  - 

2 

- 



.  •  • 

Two 

Total 

298     20  '    9 

2 

1,106 

1 
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Table  showing  hy  counties  the  nationality  of  persons  employed  in  the  fisheries  of  Oregon 

in  189$. 


Countries. 

Counties. 

• 

1 

1 

"3 
P 

22 
17 

1 

1 
1 

i? 

8 

• 

1 

4 
1 

• 

.3 

§ 

■  •  ■  • 

• 

1 
1 

O 

3 
6 

8 

■ 

t 

• 

1 

s 

■ 

• 

5 

• 

8 

<4 
t 

• 

1 

c 

United  States 
Indians. 

i 

»-3 

I 

• 

e 

s 

• 

On  vessels  fishing : 
Clatsop 

i 

4, 

86 

M  nltm mittli  ,.,...,  ^  .  . 

\"" 

1 
1 

26 

1 

t 

Total    .    .    , 

39 

5 

■  •  •  « 

1 

....    4 

60 

,     .    1 

On  vessels  transporting : 
Clatsop 

21 

27 

0 

21 

Cnrry 

1--- 

27 

Mnltnomah 

; 

9 

— r""i 

Totrsl 

57 

1 

1 

57 

4 

-      — ..- 

. ... 

In  shore  or  boat  fish* 
eries: 
Benton 

75 

40 

1,621 

40 

108 
62 
51 
^5 

157 
62 
37 

4 

.... 

83 

Clackamas 

\ 

i 

40 

Clatsop 

28 

23 

99 

11 

4 

35 

1 

1 

1,821 

ColuTHPia  -  -  T  - .  - 

.... 

40 

Cooa 

9 

11 

11 

■"•| 

8 

li-.. 

143 

Cnrrv 

::::i:!:." 

14 

6 

16 

76 

Doaslas 

..««'..•  . 

t 

56 

^vu|i,iMn. 

T^ne ,...,.... 

5 

4 

3 

! 

1 

l_^ 

1 

103 

Jfaltnomah 

i 

1 

157 

Tillamook 

i 

1 

63 

Wasco 

2 

48 

., 

1 

1 

2 

82 

'■"1" 

124 

1     *  1 

4 

1  L-- 

Total 

2,328 

42 

113 

11 

•AR  1 

3 

2 

117 

2,705 

On  shore,  in  canneries, 
etc.: 
Benton 

4 
178 

la 

10 
27 

9 
24 
59 

6 
17 

18 
692 

22 

Clatsop 

8 

2 

10 





2 

792 

Colnmnia 

1 

12 

Coos 

... 

26 

86 
42 

53 

188 

57 

95 

*""r*' 

35 

Curry 

. ... 

63 

TVmirlfls     ,.--.--...,,, 

....J... 

51 

a«vuj^uKj 

Lane 

14 

' 

91 

Multnomah 

2 

*  *  * 

3 

252 

Tillamook 

•  •  •  * 

1 

63 

Wasco 

17 

129 

10 

2 

13 

■ 

Total 

346 

1,106 

2 

81 

! 

1,510 

1 

Table  showing  by  counties  the  vesselSy  boats^  apparatus^  and  property  employed  in  the  fish- 

eries  of  Oregon  in  ISSOj  1890,  1891,  and  1802. 


Vessels  fishing. 

Vessels  transporting. 

Boats. 

Tears  and  counties. 

No. 

Ton- 
nage. 

Value. 

Value 
of 

outat 

No. 

Ton- 
nage. 

Value. 

Value 

of 
outat. 

No. 

Value. 

1889. 
Benton 

67 
29 

702 
35 
76 
41 
38 
26 

125 
25 

$1, 710 
700 

Clackamas 

CUtsop 

5 

86.23 

aisoon' 

$3,090 

97.675 

Colnmbia ■ 

2,625 

Coos ! 

1 

•  •••■••.1---- 

3,925 

Curry ! 

5 

858.71 

30,000 

6,440 

3.250 

I/enfflas   - 

8,275 

i^ne , 

650 

9,575 

TiUam^k    

1 

71.17 

$18,000 
18,000 

$4,600 

2,500 

! 

Total 

^ 

71.17 

4,600 

10 

443.94 

42. 900      0  ■'van 

1,164 

125,885 

• 

m^^^^mt 
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Table  showing  by  counties  the  vessels,  boats,  apparatue,  and  property  employed  in  thejisl 
eries  of  Oregon  in  1880,  1890,  1891,  and  189£—ContiavLed. 


Years  and  counties. 


1890. 

Benton 

Clackamas 

Clatsop 

Columbia 

Coos 

Curry 

Douglas 

Lane 

Multnomah . . . 
Tillamook 


Total 


1891. 

Benton 

Clackamas 

Clatsop 

Colum  oia 

Coos 

Curry 

Douglas 

Lane 

Multnomah 

Tillamook 

Wasco 


Total 


1892. 

Benton 

Clackamas 

Clatsop 

Columoia 

Coos 

Curry 

Douglas 

Lane 

Multnomah 

Wasco 


Total 


Vessels  fishing. 


No. 


Ton- 
nage. 


1     148.97 


1     148.97 


82.93 


Value. 


Value 

of 
outfit. 


$10,000 


10.000 


5,000 


$3,150 


3,150 


3,450 


148. 97  I  10, 000 


4,000 


8     231.90     15,000  I    7.450 


8 


98.66 


7,300 


4,350 


1  !  148.97 


4     247. 63 


10,000 


4,000 


Vessels  transporting. 


No. 


Ton- 
nage. 


Value. 


85.23  ;$12,900 


5     358.71     30,000 


Value. 

of 
outfit 


$3,075 


6.455 


10 


443.94 


42,y)0 


99.60 


24,365 


9,5.30 


2,888 


6     358. 71     29, 375  i    6, 130 


10  I  458.31 


12 


8 


17.300      8.350 


20 


154.06 


858.71 


42.43 


555.20 


53, 740 


80,900 


29,200 


13.000 


Boats. 


No. 


Vail 


30 

29  -7/, 

739  ;  102^     ^ 


31 
41 
2 
24 
140 
25 


250 

eoo 

10,000 
2.500 


1.113 


45 

30 

853 

60 
38 
43 

2 

21 

132 

26 

2 


9,010 


8,725 


5,820 


2,400 


73, 100  I  11. 945 


125,040 


1,150 
730 
119. 32S 
3,000 
1,675 
3,550 
150 
525 
9,W5 
2,575 
40 


1.252 

50 

30 

986 

98 

60 
40 
28 

58 
157 

7 


142.585 


1,350 

750 

127,975 

3.950 

2,325 

8,475 

2.100 

t900 

ia450 

150 


1,494    154,425 


Apparatus  of  capture. 

Vila* 
of 

Years  and 
counties. 

Gill  net«. 

• 

Pound  nets. 

Seines. 

Wheels. 

Dip  nets. 

Value 

of 
lines. 

Value' 

of 
tones 

ana 
hoes. 

•120 

No. 

Value. 

No. 

Value. 

No. 

Value. 

No. 

Value. 

No. 

Value. 

C 

1889. 
Bonton 

55 
117 
568 

41 
140 
168 

45 

26 
194 

50 

$3,300 
2,930 

144,925 
5,590 
4,700 
3,560 
6,190 
1,560 
5,450 
3,750 

" 



Clackamas 

ClatsoD 

.... 

09* 

$73,900 

8 

$4,875 

■  ■  •  • 

I'!.... 

Columoia. ....... 

$1,750 

'  "25' 



Coos 

5 

10 

■  •  ■  ■ 

750 
1,800 



Currv 



Do«iflai» 

2 

800 

»  •  •  • 

« 



Lane 



Mnltnomnh 

15 

ii' 

$44,652 
'75,'606" 

2,650 



Tillamook 

Wasco 

«  ■  •  • 

95* 
95 

'$476' 





Total 

23 

1,404 

181. 955 

101 

74,700 

7,425 

31 

120, 052 

476 

4,487 

145 



1890. 
Benton 

18 
118 

1,080 

9  (UK 

125 

• 

fMflcknjnaH 

.... 

Cl&teon 

601    l-'i^  fi^-*^ 

108 

76,500 

•  •  •  ■ 

7 

2,775 

Columbia 

43 

56 

168 

2 

24 

>    154 

50 

5,620 
2,050 
3,560 
150 
1,440 
4,900 
3,750 

2,240 
90 

Coos 

1 
10 

250 
1,800 

25 

Ourrv 

DonirlAs . . ... 

Lane  ......... 

•"•••■•* 

• 

Multnomah 

13 

37,052 

4,200 

......  .^ 

Tillamook 

Wasco 

16 
29 

70, 500     aA 

425 

108 

18 

Total 

/ 

1,234 

178, 320 

76,500 

4,825 

107,562 

85 

426 

6,530 

150 

850 
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'able  showing  by  counHea  the  vessels f  boats f  apparaiuSy  and  property  employed  in  the  fish- 
eries of  Oregon  in  1889,  1890,  1891,  and  i^P^— Continued. 


Tears  and 
ooonties. 


1891. 


snton 

ackamaa 
ataop  ... 
damDia . 


M>S 

iiry 

>iiglaa 

me 

altnomah 
wDamook.. 


Apparatus  of  oaptnre. 


GiUnetfl. 


No. 


40 
118 
607 

45 

70 

164 

2 

21 
125 

50 


Value. 


$2,400 
2,950 
175, 100 
5,650 
2,470 
3,480 
150 
1.260 
4,415 
8,750 


Total !1,302  !201,625 


1892. 


mton 

iackamas ... 

latsop 

Dinin  Dia 

9O0 

flrry 

onglaa 

ane 

ultnomab 164 

'aooo 


1 


37 
120 
677 

45 
107 
160 

28 

58 


Total. 


2.220 
8,000 
181, 800 
6,660 
4,000 
3.400 
3.710 
8,480 
6,000 


1,396  212,260 


Pound  nets. 


No. 


142 


$100,500 


142 


245 


247 


Seines. 


Value.  No. 


100,500 


172,400 


1,000 


173,400 


18 


2 
9 


1 
1 


32 


13 


6 

8 


1 
3 


32 


Value. 


$300 


10, 750 


600 
2,100 


800 
400 


Wheels. 


No. 


12 

is 


14, 350     30 


800 


7,650 


1.600 
2,000 


150 

'i.'i66' 


12,600 


19 
21 


40 


Value. 


$31,052 


77,100 


Dip  nets. 


No. 


60 


108, 152     60 


40, 752 
02,100 


132, 852 


50 


50 


Value. 


$300 


300 


250 


Value 

of 
lines. 


$2,800 
96 


4,550 


7,446 


4,680 
100 


5,740 


250   10.520 


Value 

of 

tones 

ana 

lioes. 


$128 


25 


158 


124 


26 


Value 

of 
guns, 

etc. 


$1,000 


200 


850 


2,050 


1,000 


200 


850 


149     2,050 


Years  and 
counties. 


1889. 


enton 

lackamas.. 

lataop 

MumDia... 

OM 

iurry 

longlaA 

«ne 

fultnomah. 
'iUamook . . 
ITaaco 


Total 
1800. 


teuton 

llackamas. 
:Utsop.... 
^lumoia . . 


KKM 


-nrry  .. 
>ougIaa 


<ane 

f  DltDoniah . 
Tillamook  . . 
V^asco 


Total 


Value  of 

shore 
and  acces- 
sory 
property. 


$14,000 
290 

428,900 
2,500 
16,000 
33.300 
15,000 
13,000 
53, 756 
21,000 
50,500 


648,245 


4,000 

290 

402,300 

2,500 

1,600 

31,200 


13,000 
60,055 
21,000 
00,500 

596.445 


Cash 
capitaL 


$25,000 


358,000 
3.000 
40.000 
56,000 
30.000 
80,000 
31,900 
20.000 
28.000 


620.000 


400,000 

4.000 

4,0U0 

52,000 


10.000 

140.000 

27.000 

70,000 

707,000 


Total 
value  of 
invest- 
ment. 


$44,130 

3,920 

1,124,265 

16,466 

66, 487 

133.350 
65.266 
45.210 

147. 882 
69.850 

154,476 


1,859,299 


5,835 

8,945 

1,153,300 

17,160 

9,490 

128.265 

800 

25,040 

270.207 

54.250 

201, 425 

1,869,217 


Years  and 
counties. 


Value  of 
shore 
andacces- 
I      sory 
property. 


1891. 


Benton 

Clackamas.. 

Clatsop 

ColumDla. . . 

Coos 

Curry 

Douglas 

Lane 

Multnomah. 
Tillamtxik.. 
Wasco 


Total 
1892. 


Benton  

Clackamas. 

Clatsop 

Golumoia.. 
Coos 


Curry 

Dou^as 

Lane 

Multnomah. 
Wasco 


Total 


$14,000 

300 

393,700 

2.500 

10,700 

31, 100 


13,000 
61, 000 
21,000 
35,650 


582,950 


14,000 

300 

413,600 

2,500 

11,100 

30,900 

15,000 

24.000 

88,100 

60,650 


660.150 


Cash 
capital. 


$11, 000 


400,000 

6,000 

10.000 

52.000 


7.000 
65,000 
10,000 
20,000 


640,000 


10,000 


449,000 
14,000 
20,000 
36,000 
20,000 
35.000 

170,000 
60,000 


803,000 


Total 
value  of 
invest- 
ment. 


$28,978 

8.980 

1,306,070 

19,950 

25.466 

127,935 

300 

21,785 

180, 732 

37,625 

133,490 


1.885,311 


27,994 

4.050 

1, 399. 600 

30, 780 

39,050 

109,995 

40,810 

64,530 

350.292 

205.250 


2, 272, 351 
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TahU  ihowing  by  caunti€$  and  $pecie»  ike  ffield  of  the  JUhmiea  of  Orogan  in  2389, 1890, 

1891,  and  1892. 


Coanties  and  species. 

1881 

K 

1890. 

189L 

180L 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Vilofl. 

Benton : 

Chinook  salmun 

S1Iv4*r  HAlnion . . . . , 

428,428 

444,709 

0,628 

160,000 

15,968 

7,269 

286 

3,125 

~16,6^ 

71,160 

85,400 

4,200 

132,360 

$1,343 

1,668 

168 

2,758 

260,359 

185.383 

8.521 

146,040 

♦3,117 

2,018 

141 

3,043 

284,290 

88,710 

4,125 

147,000 

|S,3M 
1,584 

Crabs 

496 

Oysters 

3,082 

5.937 

Total 

1,020,765 

293,120 

545,303 

8,319 

524,125 

8,537 

Clsrckamaa: 

Blneliack  salmon 

Chinook  salmon 

Steelhead  salmon 

15,220 
90,114 
20,670 

609 

8,605 

413 

22,340 

124, 114 

30,206 

894 

4,964 

604 

21. 140 
88.750 
18, 112 

846 

3,550 

362 

27.225 

114, 112 

24,214 

1.088 

4,5« 

830 

Total 

126.004 

4,627 

176,660 

6,462 

128,002 

4,758 

165,651 

6,283 

Clatsop: 
BlacK>cod 

1,000 

126,940 

14,216,680 

800 

8 

8,191 

565,354 

8 

Blneback  salmon 

Chinook  salmon 

Ciiltnii-ood  .   

185,015 
9,121,935 

'  *8.*775* 
449,548 

263,715 
12, 047, 880 

5,275 
405,528 

626.496    15,  MO 
12,107.750  484,318 

¥loiinders 

io,  006  :      400 

Halibat 

28.000 

1,400 

s,eoo 

5.000 
109,000 

100 

Rockflah 

. 

W 

Bbad 

29,090 
407,990 
654,740 

2,999 

9,619 

13, 513 

50, 100       4, 008 
441,890       5,479 
766,550       7,664 

70,500 
132. 580 
609.880 

4,230 
1.325 
7,302 
8,480 

8. 770 

Rilver  salinon 

Steelhead  salmon 

Fur-seal  nelts. 

1.816,120 

18,  W5 

18,788 

1 

Total 

10, 399, 670 

479,454 

13.570.135  197  0K4 

15,275,880 

591.888 

14,176,865  517.09 

, 

Columbia: 

Blneback  salmon 

Chinook  salmon 

Steelhead  salmon 

Starireon 

17,000 
116,000 

21. 000 
314, 730 

510 
4,640 

528 
3,395 

25,000 
187,000 

88,000 
858,620 

750 
7,480 
1,140 
3.996 

l3,^86~ 

15,000 
115,000 

22.000 
471,987 

650 
4,600 

560 
5,170 

20,000         700 
150,000      6,000 

80, 000         750 
060,795     iflttO 

17,730 

Total 

468,730 

9,073 

608,620 

623, 987     10  fOUi 

1.160,705 

Coos: 
Chinook  salmon.fVps)) 
Ch  inook  salmon,sa  1 1  ei  1 

Cultos-ood 

Halibnt 

138, 841 
47.500 
26. 112 
17.250 
84,010 
987,009 
332,  500 
48,720 

3,286 
1,250 
1,305 
1,725 
4,200 
25, 051 
9,984 
812 

17,500 
40,000 
27,120 
16,450 
82,260 
126,000 
280,000 
46,500 

188 
454 
1,356 
1,645 
4,113 
1,890 
4,200 
775 

29,110 
36,250 
27, 615 
15,030 
83,220 

820 

412 

1,381 

1,593 

1.  1A1 

52.500 
32,500 
26,804 
16,870 
81,115 
262,500 
227,500 
49,500 

836 

517 
1,315 
1,687 
4,065 
4,037 
8,500 

825 

Bockflsh 

Silver  aalmon,  frcMh  . . 
Silver  salmon,  so  I  t4>d . . 
Clams 

208,770       8.056 

253,750  t    3,806 

45, 600          760 

Total 

1.681,942 

47, 613 

636,830 

14, 621 

605,245 

15,489 

748. 789 

1  1ft  m 

Curry: 
Chinook  salmon, freflh . 
Chinook  salmon  ,salted 
Silver  salmon,  frcsli  . . 
Silver  salmon,  salted . . 
Sea-otter  pelts 

942.  382 
2:1 400 

654,358 
26,600 

26,974 

936 

10,965 

1,064 

1,100,252 

47,100 

238,808 

33,100 

32,  353 
1,884 
4, 662 
1,324 

1,162,813 

61,200 

135.087 

45,800 

34,870 
2.448 
2.702 
1,832 

685.887 
22,200 

200.853 
24,600 

10.911 

890 

8,874 

084 

1,729 

39.989 

1 

Total 

1,  546,  740 

1, 419, 260 

40,223 

1. 404, 400 

41,852 

033.050 

27.388 

Donfflas: 

Cmnook  salmon 

Silver  salmon 

271.345 
536, 655 

5,426 
10,  733 

16, 159 

7,000 
13,000 

850 
650 

8.000 
14,000 

400 
700 

105,000 
754,600 

1,818 
11,314 

Total 

808.000 

20, 000       1, 000 

22,000 

1,100 

850,600 

12,626 

Lane: 

Chinook  salmon 

Silver  salmon 

108,420 
842, 210 

1.010,630 

3,368 
21,054 

114. 969          862 
291,621  '    4,375 

110.000 
223.270 

825 
8,850 

141, 100 
1,108,300 

1.761 
17  TJU 

Total 

24,422 

406,590  '    5,237 

333,270 

4,175 

1,330,400 

19,557 

Mnltnomah : 
Black-cod 

25.000 
330.  240 
387,  789 

75,000 
470,000 

99,080 
427,000 

1.250 
12,549 
16, 012 
2,250 
9,400 
8,156 
5.426 

Brneback  salmon 

Chinook  salmon 

Cnltus-cod 

1, 643, 978 
1,485,839 

45,837 
46,981 

267, 610 
491.654 

8,497 
16,728 

1,234,405 
824,548 

33.069 
28,466 

Halibut 

Steelhead  salmon 

Sturgeon  

326.823 
1, 082, 826 

7,470 
12.283 
16,000 

3.750 

126,208 
084,632 

3,482 
12,141 
18.000 

4.800 

437,003 
1,552,605 

11,860 

17,721 

34.478 

3,000 

Fur-seal  pelts 

Crawfish 

20,000 

8,000 

25.000 

30,000 
1,900,104 

20,000 

Total 

1. 834, 109 

53,043 

4, 563, 066 

131,321 

63,648 

4,068,741 

118,068 
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Table  showing  hy  counties  and  speoies  the  yield  of  the  fiaheries^of  Oregon  in  1889y  1890, 

1891,  and  7^Pj?— Continued. 


Counties  aud  npecies. 


Tillamook : 

Chinook  salmon . 
Silver  salmon . . . 


ToUl 


'Wasco : 

Ulueback  salmon 
Chinook  salmon  . 

Silver  salmon 

Steelhead  salmon 


1889. 


1890. 


1891. 


Pounds.   ,  Value.     Pounds. 


Value.     Pounds. 


.490,000  I  17,840 
286, 115  '    5, 702 


297.500     $2,975 
868,800  I  13.032 


309,468 
218,500 


775,115     13,542     1,166,300  !  16,007        527,968 


599, 615 

1^22, 883 

67,494 

48.590 


Total 1,038,532 


^11  counties: 

Black-cod 

Blueback  salmon 

Chinook  salmon ,  fresh . 
Chinook  salmon, salted 

Cnltns-  cod 

Flounders 

Halibut 

Rocktlsh 

Shad 

Silver  salmon,  fresh . . . 
Silver  salmon,  salted . . 

Steelbead  salmon 

Sturgeon 

Fur-seal  peltii 

Sea-otter  pelts 

Crawfish 

Crabs 

Clams 

Oysters 


1, 
12, 


25,000 
147.090 
478,087 

70,900 
101, 112 


17,518 
0.153 
1,170 
1,227 


1. 588, 010 

1,143.587 

102,880 

641,^0 


45.205 

32, 460 

1,817 

12,695 


29,368  3,476,787 


1,260 

34.961 

536,120 

2,186 

3,655 


4. 


487,250 
84,010 
29,990 
126,540 
359.100 
844,080 
741, 730 


20.000 

6,628 

48,720 

160,000 


11,125 

4,200 

2, 999 

91,568 

11,048 

18.837 

8,821 


8,000 
266 
812 

3,126 


Grand  total 20, 719, 237  733, 867. 


3,543.943 
16.596,801 
87,100 
27,120 


16, 450 

82,260 

50,100 

2, 168, 899 

818, 100 

1,802,989 

1,441,446 


25,000 

4,200 

46,500 

182,860 


26,337,268 


92,177 


97,961 

536,484 

2,338 

1,366 


1,646 

4,118 

4.008 

83, 573 

5,524 

29,573 

16,279 

15,000 


3,750 
168 

775 

2,756 


754,806 


440,702 
377,644 
113, 080 
256,640 


1. 188, 016 


1,000 

871,892 

17, 168, 968 

97,450 

28,415 


43,980 

88,220 

70,500 

1,175,620 

299.550 

1, 122, 340 

1. 456, 619 


80,000 

3,621 

45,600 

146.040 


Value. 


$3,705 
8,277 


6.962 


11,043 

10.241 

2,212 

6.160 


28,656 


8 

24,127 

643,710 

2,860 

1,389 


«,  Wo 

4,161 

4,230 

18,640 

6,638 

16,966 

17,811 

26,480 


4,800 
141 
760 

3,048 


1892. 


Pounds. 


280,000 
1,049,500 


1,329,600 


1, 282, 272 
832,065 
371.488 
779,344 


3,215,189 


3, 140, 397 

15,577,282 

64,700 

26,304 

10,000 

18,870 

86,116 

109,000 

8,925,461 

252, 100 

2,586.771 

2,613,490 


20,000 

4,125 

49,600 

147,000 


Value. 


$8,860 
16,742 

19,102 


82.642 

26,084 

0,836 

21,837 


89,298 


83,870 

579,007 

1,407 

1,315 

400 

1,787 

4,255 

3,270 

64,180 

4,484 

48,562 

28,001 

48,266 

1,720 

3,000 

495 

825 

8,062 


22, 644, 165  777, 247  28, 621, 105  672, 405 


^ohle  showing  by  counties,  species,  and  apparatus  of  capture  the  yield  of  the  fisheries  of 

Oregon  in  1889, 


Counties  and  species. 

GUI  nets. 

Pound  net*  and 
trap  nets. 

Seines. 

Lines. 

Pounds. 

Value.     Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

^nton: 

Chinook  salmon  ...   . 

428,428 

444,700 

6,628 

$5,968 

7,269 

265 

Silver  salmon ..... 

y^v^'.'.'.'.'^. v.. '.'.'.. 

Crabs 

1 

...........    ........ 

Total 

879,765 

13,502 

i 

Clackamas : 
Blaeback  salmon 

15,220 
90,114 
20,670 

600 

3,605 

413 

Chinook  s^mon    

Steelbead  salmon ..... 

Total 

126,004 

4,627 

Clatsop: 
Blneoack  salmon 

655 

13 

166,860 

2, 187, 175 

20,300 

$3,281 

108,994 

2,980 

17,500 

618,800 

190 

77,413 
167,200 

$481 

80,743 

19 

1,548 

3,718 

Cliinook  salmon 

6,315,960  309.811 

Shad 

Silver  salmon ......... 

830,677 
108,660 

8,071 
2,071 

Steel  heail  salmon 

383,080 

7,724 

Total 

6,750,752 

310,066 

2,767,815 

122,979 

881,103 

86,509 

Columbia: 
Blueback  salmon 

17,000 

116,000 

21,000 

78.682 

510 

4,640 

528 

• 

Chinook  aalmon  ...... 

SiMtlhAad  nftlmnn 

Stnrffeon 

848 



286,048 

t2.547 

Total  ....  T  -  - 

232,682 

6,526 

1 

236.048 

2,647 

1 

1 
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Table  akawing  by  counties,  apecie$,  and  apparatus  of  capture  the  yield  of  the  fiaheriuof 

Oregon  in  1889 — Continued. 


Counties  and  species. 

Gill  nets. 

Pound  nets  and 
trap  nets. 

Selnee. 

Lines. 

Founds. 

Value. 

Pounds. 

Value. 

Pounds.     Value. 

Pounds. 

Viloe. 

Coos: 
Chinook  salmon,  fresh. 

103, 394 
47,500 

$2,353 
1,250 

85,447 

$833 

Chinook  salmon,  sslted 

! 

Cultus-cod 

26,112    ii  MS 

Halibut 

17,280 
84.010 

1,725 

Kockllah 

4.200 

Silver  salmon,  fresh . . . 

809.773 
332.500 

io,734 
9.984 

177.236 

5,317 

1 

Total 

1, 293, 167 

33.321 

• 

212,683 

6,250         127.872 

7,230 

Curry: 
Chinook  salmon. fresh . 

689,280 
4.000 
7,500 
9,000 

20,391 
160 
150 
360 

253.102 
19.400 

546.858 
17,600 

6,683 

776 

10,815 

704 

Chinook  salmon,salted 
Silver  salmon,  fresh. . . 

Silver  salmon,  salted- , 

Total 

709,780 

21,061 

836,960 

18, 878 

1 

1 

Douglas: 
Chinook  salmon 

238,345 
506,655 

4,766 
10,133 

33.000 
30.000 

$660 

flOO 

. 

Silver  salmon 

1 

1 



1 

Total 

745,000 

14, 809 

63.000 

1.260 

1 

Lane: 
Chinook  salmon 

168,420 
842, 210 

3,368 
21.054 

Silver  salmon 

• 

1 

Total 

1, 010, 630 

24.422 

1 

Multnomah : 
Black-cod 

25,000 

1.250 

'RliiAhAf'.lc  MLlmnn 

144, 905 
273,788 

5,136 
11,452 

••<."*•• 

Chinook  salmon 

Cultus-cod 

• 

75,000 
470,000 

2,250 

Halibut 

9,400 

StAelhead  nalmnn     . 

72,930 

2.111 

Sturgeon 

427,000 

^426 

Total 

491,624 

18,699 

097.000 

18,326 

Tillamook : 
Chinook  salmon 

490,000 
285,115 

7,840 
5,702 

Silver  salmon 

* 

•  •• 

_ 

Total 

776, 115 

13,542 

•••••• 

All  counties : 
Black -cod 

^— — — 

Blueback  salmon 

Chinook  salmon,  fresh . 
Chinook  salmon, salted 
Cultus-cod 

177,780  1    6,268 
8  913  730   ^^-A  i(^ 

166.680 
2, 220, 175 

3,281 
109.654 

17,600 

907,349 

19,400 

481 

38,259 

776 

25,000 

4,200 

61,500 

1,410 



101, 112 

487,250 

84,010 

3,565 

Halibut 

11.128 

Kockfish 

4,200 

Shad      

29,800 
30,000 

2,980 
600 

190 

801,607 

17,000 

167,200 

19 

17,680 

704 

3,718 

Silver  RAlmnn    fr<»Rh            ^  99A  R90 

72, 113 

10,344 

5,123 

848 

265 

Silver  saltuon  Halted 

341,500 

218,160 

78,682 

6,628 

Kf^vilHAnfl  Anlnifkn 

388,980 

7,724 

•  •••*  ' 

Sturgeon 

663,048 

'7,W 

Crabs 

Grand  total 

13, 014. 519 

470,566 

■ 

2,830,815 

124,230 

1,930.746 

61,637 

1,360,420 

38,103 
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jTahle  showing  hy  countieSj  specieSf  and  apparatus  of  capture  the  yield  of  the  fieheries  of 

Oregon  in  1889 — Oontinned. 


Counties  and  species. 

Wheels. 

Minor  nets. 

Tongs  and  hoes. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Xenton: 

Ovsters. 

• 

150,000 
48,720 

$3,125 

Coos: 

cnsBift ,,..,-, . ,.--■, 

812 

3f  nltnomah : 

filneback  salmon 

185, 325 

114,000 

26,150 

17,413 
4,560 
1,045 

Chinook  salmon 

Steelhead  salmon 

Crawfish 

20,000 

$3,000 

Total 

325,485 

13, 018 

20,000 

3,000 

'Wasco: 
Blaeback  salmon 

515, 115 

265,550 

31,500 

37, 140 

15,677 

8,307 

630 

998 

84,500 
57,283 
35,904 
11,450 

1,841 

1,146 

540 

229 

Chinook  salmon  - - 

Silver  salmon 

Steelhead  salmon 

Total 

840,305 

25,612 

23,090 

12,867 

630 

2,043 

189,227 

3,756 

^11  counties : 

Blueback  salmon 

700,450 

379,550 

31,500 

63,290 

84,500 
57, 283 
85,994 
11,460 
20,000 

1.841 

1,146 

540 

229 

3,000 

Chinook  salmon 

Silver  salmon 

Steffi hes d  salmon r, .tt 

Crawfish 

Clams 

48,720 
150,000 

812 

Oysters 

3,125 

Grand  total 

1, 174, 790 

38,630 

209,227 

6,756 

198, 720 

3,937 

^ahU  showing  by  counties,  species,  and  apparatus  of  capture  the  yield  of  the  fisheries  of 

Oregon  in  1890, 


Counties  and  si>ecies. 

Gill  neU. 

Pound  nets  and 
trap  nets. 

Seines. 

Lines. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Founds. 

Value. 

Sen  ton: 

Chinook  salmon  --.-r 

71,160 

85,400 

4,200 

$1,348 

1,668 

168 

Crabs 

Total 

160,760 

3,179 



Clackamas : 

22,340 

124, 114 

30,206 

804 

4,964 

604 

Hlueback  salmon 

*■■•** 

Chinook  salmon 

Steelhead  salmon 

Total 

176,660 

6,462 

Clatsop: 

Blueoack  salmon 

252,465 

2,602,475 

49,570 

$5,050 

93,385 

3.965 

11,250 

268,750 

530 

77,334 

90.130 

$225 

9,000 

43 

1,547 

001 

9. 176, 655 

QAi.  KfA 

303, 143 

Chinook  salmon 

Shad 

Silver  salmon 

Steelhead  salmon 

160,420 

0,  VOa 

1,604 

516,000. 

5,159 

9,701,631 

308, 670 

3, 420, 510 

107,559 

447,994     11,716 

Total 

Colnmbia: 

25.000 

187.000 

38,000 

89,659 

760 
7,480 
1,140 

998 

Blueback  salmon 

Chinook  salmon 

Steelhead  salmon 

Sturgeon 



268.961 

92.998 

Total 

339,659 

10,368 

•       «••••■ 

268, 961       2, 998 

Coos: 

14,000 
40,000 

148 
454 

1 
3,500            40 

----------I         ----- 

Chinook  salmon,  fresh . 
Chinook  salmon,  salted . 
Cnltns-cod 

! 

..........^. ....... 

....■.••••<........ 

27,120 
16,450 
82,260 

1,356 
1,645 

xxaliDut 

Kockfish 

Silver  salmon,  fresh 

Silver  salmon,  salted . . . 

'ioi.'ooo* 

280,000 

4.200 

25,  '666' 

"375' 

4.113 

Total 

435,000       6.317 

28,500 

1 

415 

125, 830 

7,114 
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TahU  shtneing  6|f  oountieSf  species,  and  apparatus  of  capture  the  yield  of  the  fisheries  of 

Oregon  in  1S90 — Continned. 


1 

Coantiefl  and  species. 

Gill  nets. 

Pound  nets  and 
trap  nets. 

Seinee. 

Linej. 

Pounds.     Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Yiloe. 

Curry: 

083  450 

a^Q  .<uu 

116,802 
35,700 

238,808 
27,100 

$2,849 
1,428 
4,602 
1,084 

ChinoolcfiAlinon  AaltAd. 

11,400  1        456 

•••••, 

Silver  HAlmon.  fresh . 

» 

. 

Silver  ■almon,  salted. . . 

6,000 

240 

1 

Total 

1,000,850 

30,200 

418. 410 

10,023 

i 

1 

Doaglas : 

Phinnnir  AiLltnnn 

7,000 
13,000 

350 
650 

1,000 

Silver  salmon 

1 

Total       

20,000 

i  ...,., 

...... ...... 

-■ — - 

Lane: 
C^hinoolc  salmon 

114,969 
291,621 

862 
4,375 

5,237 

Silver  salmon 

Total 

406,590 

Mnltnomab : 
BlaebAck  salmon 

420.993 
423,339 
1i!i.843 

9,148 

15,122 

2,041 

1 

Chinook  saimon .. 

• 

: 

Rt aaIHaaH  fislmon  ...... 

Sturgeon  

........ 

.'.'..'.'.'..    1.082.826 

112, » 

Total 

990, 175 

26.311 

1,082,826 

12,a83 

Tillamook: 
Chinook  salmon 

297.500 

868,800 

2.976 
13. 032  J 

16,007 

1 

Silver  salmon 



Total     

1, 166, 300 

All  counties : 
BlnAbfliOk  salmon ...... 

468,333 

11,399,187 

51,400 

10,792 

365.891 

910 

252,465 
2,602,475 

$5,050         11.250 
03  385       !^o  ns'> 

225 

11,889 

1,428 

Chinook  HAlmon    freah 

Chinook  salmon,  salted . 

35,700 

CultnS'Cod 

27,120 
16,450 
82,260 

1,356 

Halibut 

1 

IMS 

Rockflsb 

1 

. 

4,113 

Shad 

49, 570 

3. 965              -'^^ 

43 

6.584 

1,084 

901 

Silver  salmon,  fresh 

RilvAF  iiAlmnn.  &n1<Ad 

1, 724, 377 

286,000 

374. 469 

89,659 

4,200 

'25,'i72" 

4,440 

5.389 

998 

168 

341, 142 
27,100 
on  lan 

Steel  hsftd  SAlmon 

516,000 

5  ISO 

Sturgeon 

1.351,787 

15, 2» 

Craoa 

- 

Grand  total 

14,397,625 

413,760  1  3,420,510 

107.559  ,    894,904 

22,154     1,477.617 

a* 

Counties  and  species. 

Wlieels. 

Minor  nets. 

Tongs  and  hoea. 

Spears,  guni,ete- 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Benton: 
Oysters 

132,360 
46,500 

$2,758 
775 



Coos: 

C^lAmia .  .           

1 



Multnomah : 

Blueback  salmon 

Chinook  salmon 

Ste4^1head  salmon 

1,222,985  $36,689 
1   062  000  '  91   <"^(k 

) 

1    

, 

"" ."  __.. 

180,980 

6.429 

1 



_..•••' 

Fur-seal  pelts 

i 

$15,  «* 

Crawfish 

25,000 

$3,750 



Total 

2, 405, 065 

73,977 

25,000 

3,750 

I5,0fl0 

Wasco: 

1,425,170 

1, 018,  053 

31,620 

531,410 

42,755 
30  502 

163, 740 

19R    K'iA 

2,450 

1,958 

1,068 
1  Ann 

...  • 

Chinook  salmon 

'****' i'' 

Silver  salmon 

740  1         71   9An 

;               ,  • 

Kt«tfilhAail  aa.lTnn-n 

11,  045 

110   000 

1 

...- 

, 

"1 

Total 

3, 006,  253 

85, 051 

470  534  i     7  I9fl 

:               1 

■  f  -•'^ 

1'      ^j,— 

All  counties : 
Blueback  salmon 

2, 648. 155 

2, 080, 053 

31,620 

712, 390 

79,444 

62,361 

749 

16,474 

163,740 

125, 534 

71,260 

110,000 

2,450 
1,958 

I 

1        

Chinook  salmon 

Silver  salmon 

1,068 

, 1 

Steelhead  salmon 

1,650 

Fur-seal  pelts 

.    15,000 

Crawfish 

25,000 

3,750 

Clams 

46,500           775 
132,360       2,758 

: 1 :: 

Oysters 

/ 

Grand  total 

5, 472,  218 

150,028 

495, 534 

10,876 

178,860 

3,633 

.    15,000 

» 
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ihU  akowing  by  countieB,  species f  and  apparatus  of  capture  the  yield  of  the  fisheries  of 

Oregon  in  1891. 


Coiuties  and  species. 

GUI  nets. 

Pound  nets  and 
trap  nets. 

Seines. 

Lines. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

nton: 

nhinnnk  (MlmOTI 

182,360 

72,383 

3,521 

$2,337 

1,388 

141 

78,000 
63,000 

1780 
630 

Crabe 

Total 

268,263 

3,866 

141,000 

1,410 

ackamaa: 

Blueback  aalmon 

21,140         846 

- 

Chinook  salmon 

88.750 

8»650 
362 

Steeihead  salmon 18. 112 

Total 

128,002 

4,768 

atsop: 
B]acK-ood.««a«* 

1,000 

$8 

Blueback  salmon 

116, 680 
2,740,825 

92,896 
109,613 

11,260 
412, 175 

295 
16,489 

CSiinook  salmon 

11,064,180 

439,262 

OuHnS-^Od-  r  r  -  -  ,  r  r  - . . . . 

800 
28,000 

g 

Ral^bnt 

1,400 

Sbad 

62,000 

8,720 

8,600 

510 

Silver  salmon 

132,660 
102,800 

1,325 
971 

Steelhead  salmon 

648,660 

6,563 

47,020 

858 

Total 

11.290.560  ill  KAft 

8,466,665 

121, 792 

479,855 

18, 152 

29,800 

1,416 

>)nmbia: 

Blnebaok  salmon 

15,000 
115,000 

22,000 
118, 001 

550 
4,600 

560 
1,292 

Chinook  salmon 

' 

Sturgeon 

353,986 

3,878 

Total 

270, 001 

7,002 

353,986 

8,878 

(>binook  salmon,  fresh  . 

14,000 
36,250 

148 
412 

15, 110 

172 

Chinook  salmon,  salted. 

Cultus-cod 

"••', 

27,616 
15,930 
83,220 

1,361 
1,593 
4,161 

Halibut 

'     1  ' 

Hockfish 

1 

^rer  salmon.  fVesh .... 

101,000 
253,750 

405,000 

1,515 
8,806 

1 

102, 770 

1,541 

SilTor  salmon,  salted . . . 

Total 

5,881 

117.880 

1, 713         126, 765 

7,135 

irry: 

Chmook  salmon.  Aresh . 

1,117,285 
12,500 

33,519 
500 

1 
1 

45,028 

48,700 

136, 087 

43,800 

1,351 
1,948 
2,702 
1, 732 

Chinook  salmon,  salted. 

Silver  salmon.  IVeah. . . . 

' 

1 

2,500 

100 

1 

1  *  *  *  *         * 
1 

1 

Total 

1,132,285 

34, 119 

i 

272, 115 

7,733 

! 

QQClas : 

8,000 
14,000 

400 
700 

1 
1 

Silver  salmon 

•  ••.••.••••i.«...*«.| -_- 

" 

22,000 

1,100 

1 

Chinook  salmon 

110,000 
223,270 

825 
3,350 

■ 

Silver  salmon 

J 

•      .••••.. ^. ....... 

Total 

333,270 

4,175 

', 

' 

^nltnomah: 

151,215 

326,754 

78.268 

m 

4.945 

11,561 

2,044 

Steelhead  salmon 

Sturgeon 

964,632 

12, 141 

Total 

555,237 

18.560 

984,632 

12, 141 

-_  .1 

^fllnaook: 
Chinook  salmon 

250,696 
178,600 

3.115 
2,6T7 

t 

49,860  1       r>AO 

Silver  salmon 

40.000 

600 

Total 

438,096 

5,792 

89,860 

1,190 

•  •             •  •      • 

F  B.  OS- 


IS 
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Table  showing  hy  couniieif  tpecieSf  and  apparatus  of  capture  the  yield  of  the  fishenet  of 

Oregon  in  1891 — Continued.  - 


Counties  and  species. 

Gill  nets. 

Pound  nets  and 
trap  nets. 

Seines. 

Lines. 

Poands. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

V^alne. 

Wasco: 
Silver  salrnon 

6,000 
3,000 

$190 
90 

Steelhead  salmon 

1 

Total 

9,000 

280 

All  counties : 
lilack-cod a*.... 

1,000 

$8 

Slueback  salmon . 

187, 355 

13,284,926 

48,750 

$6,341 

499, 307 

912 

115,680 
2,740,325 

$2,896 
109,613 

11,260 

600,173 

48,700 

295 

19,382 

1,948 

Chinook  salmon,  fresh  . 

... 

Chinook  salmon,  salted . 

Cultu»-cod 

28,415 
43,930 
83.220 

1,389 

Halibut 

2,993 

Rocktish 

1161 

Shad 

62,  (KK) 

3,720 

8,500 

346,857 

43,300 

50,920 

510 
5,663 
1,732 

948 

Silver  salmon,  fresh 

721.733 
256, 250 
221. 180 
118.  001 
8,521 

i6."955 

3,906 

3,937 

1,292 

141 

■ 

Silver  Hslmon.  salted. 

r 

Stei^lliead  salmon  . 

548,660 

5,563 

Sturgeon 

1,338,618    16,019 

Crabs 



Grand  total 

14,841,716 

528,791 

3,466,665 

121, 792 

1,109,710 

30,478 

1, 496, 183 

24.570 

Counties  and  species. 


Benton : 

Oysters 

Clatsop  : 

Fur-seal  pelts. 
Coos: 

Clams. 


Multnomah : 
Blueback  salmon 
Chinook  salmon. . 
Steelhead  salmon 

Fur-seal  ])elts 

Crawfish 


Total 


"Wasco: 
J31ueback  salmon 
Cliinook  salmon . . 

Silver  salmon 

Steelhead  salmon 


Total 


All  counties: 
Blueback  salmon 
Chinook  salmon. . 

Silver  salmon 

Steelhead  salmon 

Fnr-seal  pelts 

Crawfish 

CliilUB 

Oysters 


Wheels. 


Minor  nets. 


Tongs  and  hoea. 


Pounds. 


116, 395 

165,900 

47,040 


330,235 


288,520 

304, 053 

3-J,440 

179. 040 


806.053 


404,  915 

469, 953 

34.440 

226, 980 


Grand  total 1,136,288 


Value.     Pounds. 


$3,552 
6,167 
1,438 


30,000 


10, 157 


8,655 

9,122 

933 

8,930 


22,640 


30.000 


152, 182 
73, 591 
72. 590 
74.600 


872,963 


12,207 

14,289 

933 

5.368 


32,797 


152, 182 
73.  591 
72,590 
74,600 


30,000 


402,963 


Value.    Pounds. 


$4,800 


4,800 


2,388 
1,119 
1,089 
1,140 


5,736 


2,388 
1,119 
1,089 
1,140 


4,800 


10,536 


146,040 


45.600 


Value. 


$3,043 


760 


45,600 
146, 040 


191,640 


Spears.  gnns,e(c. 


Pounds.  Vftloe. 


18, 4» 


18,000 


760 
3,043 


3,803 


18,000 
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liable  Bhowinff  by  couutiea,  apecieft^  and  apparatus  of  capture  the  yield  of  the  fisheries  of 

Oregon  in  1892, 


Coantiea  aud  species. 

Gill  neto. 

Pound  nets  and 
trap  nets. 

Seines. 

Lines. 

1  Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

ienton: 
Chinook  salmon 246  700 

$3,021 

1,464 

495 

37,600 

$:<75 
120 

Silver  aalmon 

76, 710 
4,125 

12,000 

Crabs 

Total 

327,625 

4,980 

49,500 

495 

Uckamas : 

Bliieback  salmon 

27,225 

114. 112 

24, 214 

1,089 

4,564 

630 

r 

Chinook  salmon 

* 

Steelhead  salmon 

*******           J---*--* 

t 

Total 

165,561 

6,283 

latflop : 

Blueoack  salmon 

494,210 
3, 153, 925 

$12,360 
126, 127 

132, 285 
639. 175 

3,620 
25,567 

Chinook  salmon 

8. 314. 650 

332.622 

Floantlers - 

10,000 
2,000 
6,000 

$400 

Halibut 

100 

Rockttsb 

200 

Shad 

94,000 
1. 132. 400 

2,820 
11,411 

15,000 
137, 240 

450 
2,065 

Stecdheail  salmon 

46.480 

499 

- 

Total 

8, 361, 130 

333, 121 

4,874,535 

152, 718 

923,700 

31, 702 

17,000 

700 

Blueback  salmon 

20.000 
150.000 

30,000 
120,283 

700 
6,000 

750 
1.287 

• 

Chinook  salmon 

1 

1 

Steelbead  salmon 

1 

i 

Storscon 

1        : 

1 

840,512      8.993 

■ 

1 

Total 

320.283 

8, 737 

1 

840. 512 

8,993 

bos: 

Chinook  salmon,  fresh. 

25,000 
32,500 

398 
517 

27,600 

4.^ 

Chinook  salmon,  salted . 

Cultua-cod 

1  " 

26.304 
16,  870 
81. 115 

1,315 
1,687 

Halibut 

••••■■••••> 

Bocktish 

, 

4,065 

Silver  salmon,  fresh 

137.500 
227,500 

2.114 
3,500 

125, 000       1, 923 

SilTer  salmon,  salted . . . 

., 

1 ' i 

Total 

422,500 

6,529 

1 

152, 500 

2,361 

124,289 

7, 057 

nrrr: 

Chinook  salmon,  fresh. 

583. 570 
2,000 

17,607 
80 

- 

102, 327 
20, 200 

200, 353 
21,600 

2,404 
810 

3,874 
864 

Chinook  salmon,  salted. 

Silver  salmon,  fresh. . . . 



Silver  salmon,  salted. . . 

3,000 

120 

!.;..!. ::.;:;. 

•••• 

Total 

588,570 

17, 707 

.   ! 

344,480 

7,952 

ton^laa: 

105,000 
754,600 

1,312 
11,314 

' 

1 

Total 

850,600 

12,620 

1 

ane: 

136,950 
1, 186, 140 

1,711 
17, 612 

— ^^^^_^.^ 

4,150 
12,160 

16,  310 

52 
182 

Silver  salmon 

........... 

1 

Total 

1,323,090 

19,323 

234 

t 

t 

[altnomah: 
Blueback  salmon 

488, 195 
372.898 
140,983 

10. 673 

14,915 

2,477 

Chinooksalraon 

Sturgeon 

*"• 

1, 552, 695 

17. 721 

Total 

1,002,076 

28,065 

1,552,695 

17, 721 

illaraook : 

Chinook  salmon 

280.000 
1,049,500 

3,360 
15. 742 

Silver  salmon 

Total 

1,829,500 

19,102 



'    "1 
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Tdifle  showing  hy  countieSy  species,  and  apparatus  of  capture  the  yield  of  thefisheriet  of 

Oregon  in  189$ — Continued. 


Counties  and  species. 

Gill  nets. 

Pound  nets  and 
trap  nets. 

Seines 

Lines. 

Pounds. 

Viiluc. 

Pounds. 

Value. 

m.'io 

Pounds. 

Value. 

Pounds. 

ValDc 

"Wasco: 
Blneback  salmon 

5.000 

105,450 
49.540 
10,000 
48, 112 

$3,164 

1,511 

300 

11(12 

Chinoolr  salmon 

51, 18U  1    2. 140 

Silir«r  anlmnn 

Steelhead  salmon 

3,000            45 

Total 

59, 180  ;    2, 333 

213, 102 

.5,937 

All  conn  ties : 
BIn<^ba<c1c  salmon  r-^rw-- 

535.420 

10, 328, 970 

34,500 

$12,462 

385,410 

607 

499, 210 
3, 205, 105 

12,510 
128,267 

237,735 

860,192 

20,200 

6,784 

30,347 

810 

Chinook  salmon,  fresh. 

i 

Chinook  salmon,  salted . 
Gultns'cod 

26,804 
10,000 
18,870 
86,115 

$1,313 

Flounders 

400 

Halibut 

1,787 

Rockflsh 

4,2» 

Shad 

94,000 

2,820 

15,000 
350, 513 

21,600 
185,352 

450 
6,399 

864 
8,027 

Silver  salmon,  f^^eah. . . . 

3,204,450 

230,500 

241,677 

120,283 

4,125 

48,246 

3,620 

4,356 

1,287 

495 

Silver  salmou,  salted. . . 
SteelhAad  salmon 

1,135,400 

11.450 

1    ..... 

Sturgeon 

2,39.1,207 

2^714 

Grabs           

.     ■  **     1 

1 



Grand  total 

14,699,925 

456,473 

4,933,715 

155,053 

1,699,592 

48,681 

2,534,486 

U,471 

Counties  and  species. 

Wheels. 

Hinornets. 

Tongs  and  hoes. 

Spears,  fOJ 

u,etc 
Value. 

Pounds. 

Value. 

1                 ' 
Pounds.    :  Value.     Pounds.  :  Value. 

'                                1 

Pounds. 

Benton : 
Oysters ' 

1 

i 

147,000  1  t^.oea 

Clataop : 
"Put  seals 

1 

>lg,7i» 

Coos: 
niiuns , , 

49,500 

fisa 

Curry: 
Sea>otter  nelts 

1,7» 

' 

.| , 

Multnomah : 

746, 210 
461,650 
296,110 

$22,386 

13,550 

8,883 

1 

Chinook  salmon 



* 





ITur-seal  nelts 



24,478 

Crawfish 

20,000     $3,000 

........... 

_^_ 

Total 

1,493,970 

44, 819 

20, 000      3, 000 

24,478 

Wasco: 

Blueback  salmon 

Chinook  salmon 

{Silver  Ralnion 

826,713 
697.  465 
274, 785 
660,430 

24,801 

20, 024 

8,234 

19, 813 

•  295, 109 
33  000 

4,427 

R/iQ 

**•■•*'*■' 

86,703       1,301 
67.  802       1, 017 

".V.'.V".'.'.l..-" 

Steelhead  salmon 

1   _.... 

' \"' 

Total 

2, 459, 393 

73, 772 

483, 514 

7,254 

-•••••" 

... 

All  counties : 

RInnltap.lr  ■almnn 

1,572,923 

1,149.115 

274,785 

956,540 

47, 187 

34,474 

8,234 

28,696 

295, 109 
33,900 
86,703 
67, 802 

4,427 

509 

1,301 

1,017 

milnnnlr  Knlmnn 

••••••■•••    •••••••■,•••••«•••«• 

-  .«• 

Silver  salmon 

1 

...«• 

StfifilhAArl  Afilninn 

I 

.*••*•..   ... 

Fur-seal  nelts 

43,  J« 

Sea-otter  pelts 

i;729 

Crawfish 

20,000 

8,000 

.«• 

Clams 

49,500 
147,000 

825 
3,062 

'",... 

Oysters 

...                     .      - 

L_ 

_ 

Grand  total 

3,953,363 

118, 591 

503. 514 

10, 254 

196,500 

3,887 

44,995 
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thowing  hy  counties  the  extent  of  the  ialmon-canning  industry  of  Oregon  in  1889, 

1890,  1891,  and  1892. 


ties  and 
*ar8. 


No.  of 

Canneries. 

em- 
plojeed. 

No. 

! 



1 
1 

1 

Value. 

$10,000 
10,000 
10,000 

Cash 
capital. 

34 
22 

22 

$25,000 
11,000 
10,000 

684 
737 
830 
838 

11 
10 
10 
10 

370,500 
347,500 
885,000 
365,000 

354,500 
396,500 
464,000 
405,000 

87 
37 
35 

2 

1 
1 

14,500 
0,000 
0,000 

40,000 
10,000 
20,000 

105 
78 
72 
63 

2 

1 

1 
1 

32,300 
30,000 
30,000 
30,000 

65,000 
62,000 
62,000 
85,000 

40 
51 

1 
1 

16,000 
13,000 

30,000 
20,000 

40 
36 

1 

1 

18,000 
18,000 

80,000 
10,000 

Coanties  and 
years. 


Lane— cont'd. 

1801 

1882 

Maltnomah: 

1889 

1890 

1801 

1802 

Tillamook: 

1889 

1890 

1881 

1892 

Wasco: 

1889 

1890 

1891 

1892 

Total: 

1889 

1890 

1891 

1892 


No.  of 

em- 
ployees. 


32 
91 

157 
191 
158 
225 

56 
59 
45 
63 

69 

89 

69 

122 

1,281 
1,190 
1,265 
1,610 


Canneries. 

No. 

Value. 

Cash 
capital. 

1 
2 

$13,000 
24,000 

$7,000 
85,000 

2 
2 
2 
3 

46,000 
46,000 
46,000 
71,000 

20,000 
133,000 

46,000 
150,000 

1 
1 
1 
1 

21,000 
21,000 
21,000 
21,000 

20,000 
27,000 
10,000 
80,000 

1 
2 
1 
2 

30,000 
65,000 
80,000 
65,000 

28,000 
70,000 
20,000 
70,000 

22 
17 
18 
22 

552,300 
512.500 
544,000 
508,000 

611,500 
688,500 
620,000 
835,000 

I 


Salmon  utilized  in  canning. 


«and 


Chinook. 


Pounds. 


nah; 


ok: 


320,740 
193,000 
224,000 

8,866,085 
11,298,416 
13,974,042 
12,328,418 

32,500 
29.100 
52,500 

871,757 
1.048.027 
1,162,113 

632,637 

270,900 
105,000 

168,420 

107,100 

49,700 

130,900 

322,475 
1,393,815 

677,234 
1,313,300 

400,000 
297.600 
309.610 
280,000 

261,732 
i  670,871 
:  226,660 
i      649,120 

11,604,609 
14,815,729 
16,621,450 
16,615.876 


Value. 


$3,849 
1.930 
2,600 

430,614 
842,237 
655,874 
483,635 

487 
320 
836 

25,687 
31,441 
34,870 
17,507 

5,418 
1,312 

3,368 
808 
373 

1,636 

12,899 
41,814 
20,316 
39,400 

7,840 
2.976 
3,715 
3,360 

8,179 
20.126 

6.800 
16,443 

498,341 
439,396 
624,198 
666,729 


filueback. 


Pounds. 


213,378 
242,352 
145.860 
629,244 


359.860 
2,084,645 

331.855 
2,079,855 


488,032 

1,391,880 

253,820 

768,210 

1,061,270 

3,718,877 

731,636 

3,477,309 


Value. 


$10,669 

4,847 

2,917 

14,169 


Steelhead. 


Pounds. 


14.395 

62,499 

9,955 

60,639 


14,641 

41,766 

7,615 

23,045 


681,846 

869,088 

802.164 

1,383,964 


62,240 
345.350 
210,060 
960,370 


31,500 
490,000 
192,220 
704,195 


39.705     775,586 

109,102  1,704,438 

20,487  1,210,444 

97,853  3,048,519 


Value. 


$20,455 

8,691 

10,428 

22,143 


Silver. 


Total. 


Pounds.  Value. 


2.499 
10,360 

6,482 
28,011 


309,260 

55,800 
14,000 

831,940 
372,890 
141,680 
574,000 

455,000 
158,770 
262,500 

509,483 
193,533 
135,087 
147,323 

634,100 
754,600 

614.810 

178,221 

98,770 

1,149.400 


$4,639 
558 
180 

8,097 
5,659 
1,417 
5,740 

9.100 
2,381 
4,037 

10,190 
3.871 
2.702 
2,946 

10.682 
11,314 

16,870 
2,675 

1,482 
17,140 


Pounds. 


031 

9,318 

4,324 

13,530 


.252,000 

840,000 

147,000 

1,015,000 


5,040 
12,600 

2,205 
15,225 


374,185 


23,585  !3,006,593 
28,369  ,1.584,644 
21,234 
64,590 


7,484 


630,000 
248,800 
238,000 

10,003,249 
12,782,746 
15,063,746 
14,915,616 

487.600 
187,870 
315,000 

1.381,240 

1,241,660 

1,297,200 

779,960 

805,000 
850,600 

783,230 

285.321 

148,470 

1,280,300 

744,676 
3,823,810 
1,225,149 
4,353,525 

742,000 
1,137,500 

456,610 
1,295,000 

781.264 
2,552,751 

672,700 
2,395.710 


64,118  16.446,058 

24,8U5  '21,823,088 

737.107    10,745  19,300,645 

4,291,008    64,066  26,432,711 


Value. 


\ 


$8,488 
2.488 
2,780 

469,835 
361,434 
670  636 
625,687 

9,587 
2,701 
4,873 

35,877 
35,312 
37,572 
20,463 

16.100 
12,626 

10,738 
3,478 
1,855 

18,776 

29,793 
114,673 

36,753 
128,950 

12,880 

15,575 

5,920 

18,585 

23,451 
71,200 
18,739 
60,508 

626,740 
601,672 
676,664 
T93,23& 
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Connties  and 
years. 


Cfiaes  of  salmon  packed. 


Chinook. 


No. 


Benton: 

1889 4.582 

1891 2.800 

1892 3,200 

Clataop : 

1889 138.129 

1890 170,938 

1891 211,621 

1892 186,673 

Coos: 

1889 500 

1891 413 

1892 750 

Carry : 

1889 13,360 

1890 10,125 

1891 17,882 

1892 9, 733 

Douglas : 

1889 3,870 

1892 1,500 

Lane: 

1889 2,406 

1890 1,530 

1891 710 

1892 1.870 

Multnomah : 

1889 4,613 

1890 19.912 

1891 9,868 

1892 21,292 

Tillamook : 

1889 7,000 

1890 4,250 

1891 4,423 

1892 4,000 

Wasco: 

1889 3,739 

1890 r.     9,691 

1891 3,238 

1892 8,666 

Total : 

1889 176,199 

1890 222,440 

1891 250,955 

1892 237,684 


Value. 


Blueback. 


No. 


$25,201 
14.700 
16,800 

811. 174 

985,041 

1, 211. 105 

1, 079, 103 

2.750 
2,271 
3,750 

80,160 

90,289 

100. 139 

54,505 

20,317 
7,500 

13,954  ! 

8,032 
3,727 
9,817 

27,678 
115, 489 

57,234 
123,  493 

81,500 
21,250 
22,115 
20,000 

22,434 
65,797 
17.809 
49,904 

1,035,168 
1, 275, 898 
1,429,100 
1, 364, 872 


3,238 
3,672 
2,210 
0,534 


Value. 


$18, 467 
20,196 
12,154 
62,437 


5,412 
29, 795 

5.023 
20,160 


7,320 
19,884 

3,626 
12,403 

15,079 
53, 351 
10, 859 
51,106 


30,020 
163,  872 

27, 620 
160,429 


42. 141 
81,  o:>0 
19, 036 
65,118 

90,628 
268,104 

58,816 
287,084 


St  eel  head. 


No. 


10, 331 

13,108 

9,750 

20,909 


Value. 


$43. 906 
52, 6t2 
39,000 
83, 870 


SUver. 


No. 


911 

6,440 

3,088 

13, 913 


450 

7,000 

2.746 

10,  521 

11,602 
26,608 
15,584 
45,403 


3,043 
25,760 
12, 352 
55.652 


4.418 
800 
200 

4,742 
5,330 
2,024 
8.200 

6,500 
2,268 
3.750 

7,836 
2.081 
2,078 
2,297 

7,630 
10, 780 

8,783 

2,547 

1,411 

16,420 


Value. 


2,050 
28,000 
10,884 
42,084 

40,800 
106, 432 

62,236 
181,612 


3.600 
12,000 

2.100 
14,500 


4,176 

43,509 
22,858 
10,681 
60,293 


$19,881 

3.000 

000 

19,468 


Total. 


No. 


VaL- 


le. 


9.000 
3,600 
3,400 

154.440 


19,655  .193,108 

7.084  225,605 

28.700  225,376 


29,250 
11.140 
15.037 

34,862 

12.660 

0.641 

0,634 

34,335 
43,120 

44,788 

12. 353 

6,878 

73,433 


14.400 

48,000 

8,400 

58,000 


20,880 

106,084 
02,677 
46,752 

250,004 


7,000 
2,681 
4.500 

21,106 
10,106 
10,960 
12,000 

11,500 
12,280 

11.180 
4,077 
2,121 

18,290 

10,036 
56,147 
17,070 
64,374 

10,600 

16,250 

6.523 

18,500 

11,518 

36, 575 

0,610 

35,766 

247.370 
325.267 
288,079 
394,486 


$11 
1 
1 


.062 
300 

,700 


,015 
1,07"^.  564 
1,»BO,343 
1,2S4,U6 


,000 
13, 4M 

i-»,e87 

lis,  022 
102.SS8 

109.780 
94,139 

54.052 
&O..O0 

58,742 
20.385 
10.  m 
81,250 

61,  Ml 
305.121 

97,21^ 
339,574 

45.909 

69,250 
30,515 
78.000 

66,  Q5 

167,833 

47.720 

177,086 

1,372,670 
1,743.111 
1.506.904 
2.085.073 


Counties  and 
years. 


Benton : 

18«9 

1891 

1892 

Clatsop : 

1889 

1890 

1891 

1892 

Curry: 

1889 

1891 

Lane: 

1889 

1890 

1891 

1892 

Tillamook : 

1889 

1890 

1891 

1892 

Total: 

1889 


Quantity  of  salmon  salted. 


Chinook. 


Silver. 


Total. 


Lbs.    (Value.     Lbs. 


240, 000 


12,000 


7,869 
60,3U0 
10,200 


$6,600 


340 


59 
452 
127 


12,000 

law 247,869 

1891 60.300 

1892 10,20C 


340 

6,659 

452 

127 


15,000 
13,200 
15,000 

30,000 
31,500 
28,500 
30,600 

4,500 
16,500 

227, 400 

113, 400 

124. 500 

48,900 

33,600 
27.900 
81.500 
34,530 

310,500 
172,  800 
214,200 
129,000 


Value. 


$225 
132 

175 

600 
315 
285 
306 

90 
330 

4,684 


Lbs. 


15,000 
13, 200 
15,000 

30,000 

271,500 

28, 500 

30,600 

16,500 
16,500 

227,400 


1,700  121,269 


1,868 
654 

660 
418 
472 
517 

6,259 
2,  433 

3,087 
1,652 


184.800 
59, 100 

33,000 
27, 900 
31,500 
34,500 

322,500 
420,669 
274, 500 
139, 200 


Value. 


$225 
132 
175 

600 

6,915 

285 

306 

430 
330 

4,684 

1.759 

2,320 

781 

660 
418 
472 
517 

6,599  I 
9,092 
3.5:^9 
1,779 


Barrels  salted. 


Chinook. 


No. 


800 


40 


Value. 


$7,200 


26 

201 
34 


40 
826 
201 

34 


360 


208 

1,608 

272 


360 
7,408 
1,608 

272 


Silver. 


Total. 


No. 


50 
44 
60 

100 

105 

05 

102 

15 
55 

758 
378 
415 
163 

112 

03 

105 

115 

1,035 
576 
714 
430 


Value. 


$400 
852 
400 

800 
840 
760 
816 

120 
440 

6,064 
3,000 
3,320 
1,804 

896 
745 
840 
020 

8,280 
4,585 
6,712 
3,440 


No.  'Value. 


50 
44 
60 

100 

006 

05 

103 

55 

65 

758 
404 
616 
197 

112 

03 

.  105 

115 

1,075 


916 
404 


$400 
353 
400 

800 

8,040 
780 
816 

480 
440 

6,064 
3,208 
4,938 
1,576 


745 
840 
930 

8,640 


1,402     11.998 


7.33U 
8,713 


PACIFIC   COAST   FISHERIES. 


231 


£xient  of  salmon-canning  industry  of  Oregon  in  1889,  1890,  1891,  and  i<9d;^— Continued. 


Total  quantity  of  ftreah  salmoii  utilized. 


Connties  and 
years. 


Benton: 

1889 

1801 

1892 

Clatsop : 

1889 

1890 

1891 

1892 

Coca: 

1889 

1891 

1892 

Curry: 

1889 

1890 

1891 

18^>2 

I>ongIas: 

1883 

1892 

Lane: 

1889 

1890 

1891 

1802 

Multnomah 

1889 

J880 

1891 

1892 

Tillamook: 

1889 

1890 

1891 

1892 

ITaACO: 

1889 

1890 

1891 

1892 

Total: 

1889 

1890 

1891 

1892 


Chinook. 


Pounds.    Value. 


320,740 
193,000 
224,000 

8.866,065 
11,538,416 
13,974,042 
12,328,418 

32,500 
29.100 
52,500 

883,757 
1.048,027 
1,162,113 

632,637 

270,900 
105,000 

168,420 
114,969 
110,000 
141,100 

322,475 
1,393,815 

677.234 
1,313,300 

490,000 
297,500 
309,610 
280,000 

261,732 
670,871 
226,660 
549.120 

11,616,600 
15,063.598  I 
16,681,759 
15,626,075 


$3,849 
1,930 
2,600 

430.614 
348,837 
555,874 
483,635 

487 
320 
836 

26.027 
31,441 
34,870 
17,507 

5,418 
1,312 

3,368 
862 
825 

1,763 


Blueback. 


Pounds.  Value. 


213,378 
242,352 
145,860 
629,244 


$10,669 

4,847 

2,917 

14,169 


Steelhead. 


Pounds. 


Value. 


(Al,846  |t20,455 
869,088  I  8,691 
802,164    10,428 


1,383,054 


12,809  359,860 
41.814  2.084,645 
20,316  I  331,855 
39,400  2,079,855 


7,840 
2,975 
3.715 
3,360 

8,179 
20,120 

6,800 
16,443 

498,681 
446,055 
624,650 
566,856 


488.032 

1,391.880 

253,820 

768,210 

1,061,270 

3,718,877 

731,535 

3,477,309 


14,895 

62,499 

9,955 

60,639 


14,641 

41,756 

7.615 

23,045 

39,705 

109,102 

20,487 

97,853 


62,240 
345,350 
216,060 
960,370 


31,500 
490,000 
192,220 
704,195 

775,586 
1,704.438 
1.210,444 
3,018,519 


22,143 


2,499 
10,360 

6,482 
28,911 


631 

9,318 

4,324 

13,536 

23,585 
28,369 
21,234 
64,590 


Silver. 


Pounds. 


324.260 
69,000 
29,000 

361,940 
404,390 
170,180 
604,600 

455,000 
158,770 
262,500 

513,983 
193,533 
151,587 
147,323 

534,100 
754,600 

842,210 

291,021 

223,270 

1,198,300 


285,600 

867,900 

178,500 

1,049,500 


374,185 

3,317,093 

1,757,444 

951,307 

4,420,008 


Value. 


$4,864 
690 
355 

8,097 
6,974 
1,702 
6,046 

9,100 
2,381 
4,037 

10,280 
3,871 
3,032 
2,946 

10,682 
11,314 

21,054 
4,375 
3,3.50 

17,794 


5,700 
13,018 

2,677 
15,742 


7,484 

70,  .177 
27,238 
13,832 
65,718 


Total. 


Pounds.  Value 


645,000 
262,000 
253,000 


$8,713 
2,620 
2,955 


10,123.249  470,435 

13,054,246  368,  349 

15,092,246  570. 921 

14,946,210  525,993 


487,500 
187,870 
315,000 

1,397,740 

1,241,560 

1,313.700 

779,960 

805,000 
859,600 

1,010,6.30 
406,590 
333,270 

1,339,400 


9.587 
2,701 
4,873 

36, 307 
35,  312 
37, 902 
20.453 

16,100 
12, 626 

24,422 

5,237 

4.175 

19, 557 


744,575  29,793 
3,823,810  114.073 
1,225,149    36,753 


4,353,525 

775,600 
1.165.400 

488,110 
1,329,500 

781.264 
2,552,751 

672,700 
2,395,710- 

16,770,558 
22,244,357 
19,575,045 
26,571,911 


128. 050 

13.  540 

15,  993 

6,392 

19, 102 

23, 451 

71.200 
18. 739 
60,508 

632,  348 
610,764 
680, 203 
795, 017 


CUERY  COUNTY. 


The  fisheries  of  tbis,  the  roost  southern  county  of  the  State,  continue 
to  be  confined  to  the  taking  of  salmon,  although  other  anadroinous 
species  are,  in  their  season,  found  entering  some  of  the  rivers,  while 
Dumerous  other  fish  are  found  in  the  ocean  just  outside  the  mouths  of 
the  streams.  The  five  rivers  of  the  county  in  wbich  commercial  fishing 
is  prosecuted  (Rogue,  Wiiidchuck,  Chetco,  Sikhs,  and  Elk)  have  been 
described  in  a  former  report.  The  Sikhs  and  Elk  are  of  little  impor- 
tance as  fishing  streams  except  to  the  ranchers  living  near  tbem. 

Rogue  River. — This,  next  to  the  Columbia,  is  the  largest  and  longest 
coast  river  in  Oregon.  It  has  spring  and  fall  runs  of  chinook  salmon, 
and  its  fisheries  continue  of  great  importance.  The  catch  of  salmon 
sbows  considerable  fluctuation,  which  is,  in  a  measure,  dependent  on 
the  amount  of  artificial  propagation  carried  on  at  the  private  hatchery 
on  the  river.    The  marked  decrease  in  the  yield  in  1892  was  thought 
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to  be  due  to  some  unknown  natural  causes.  The  catch  represents 
about  the  productive  capacity  of  the  river  and,  as  it  is  all  used  for  can- 
ning, a  statement  of  the  salmon  pack  will  show  the  abundance  of  the 
fish.  The  number  of  canned  salmon  prepared  on  the  river  in  each  of 
the  ten  years  ending  in  1892  was  as  follows: 


Foan. 

CMes. 

Years. 

ClMS. 

1883 

16.166 
12, 576 
9,310 
12, 147 
17, 216 

1888 

21.  DCS 

1884 

1889 

20. 3M 

1R85 

1800 

19,  IM 

1880 

1801 

19.900 

1887 

1892 

12,000 

Salmon  fishing  on  the  Bogue  River  is  limited  by  State  law;  the  open 
season  is  from  April  1  to  November  15.  By  far  the  largest  part  of  the 
catch  is  made  during  what  is  known  as  the  spring  run,  between  April 
1  and  June  30.  The  summer  catch  is  taken  between  July  1  and  Angost 
30,  and  the  fall  catch  represents  the  remainder  of  the  open  season. 

Windchuck  River. — A  few  salmon  run  up  this  small  stream  in  spring, 
but  the  supply  is  too  limited  to  warrant  special  operations,  and  the  only 
fishing  is  done  in  September  and  October,  when  the  regular  run  is  in 
progress.  Two  haul  seines  are  here  used,  and  the  catch  is  salted  or 
sold  fresh.    The  catch  in  the  four  years  ending  1892  was  as  follows: 


Years. 


1889 
1890 
1891 
1892 


Salted. 


Pounds. 
16,000 
10,000 
10,000 
30,000 


Total. 


»,ooo 


The  fish  sold  fresh  were  sent  to  a  salmon  cannery  on  Smith  Eiver*-* 
California.    In  1889  and  1892,  when  that  cannery  was  idle,  the  catch  w 
much  reduced  and  had  to  be  salted  owing  to  lack  of  a  market  an 
absence  of  facilities  for  shipping.    The  few  fishermen  living  on  thi 
small  but  beautiful  stream  take  much  interest  in  the  fisheries,  and  i 
their  primitive  way  have  made  some  attempts  at  propagating  salmon    - 

Chetko  River. — This  small  stream  has  its  mouth  near  the  State  lin^^ 
of  California  and  Oregon.  Twelve  fishermen,  using  two  haul  seines 
represent  the  full  extent  of  the  fisheries.  In  September  chinook 
salmon  are  taken,  and  in  October  the  run  consists  mostly  of  silver 
salmon.  When  the  cannery  on  Smith  Eiver  is  open,  most  of  the  catch 
finds  a  market  there,  otherwise  it  must  be  salted.  The  quantity  of  the 
catch  in  1889  to  1892,  inclusive,  was  as  follows: 


Years. 

Salted. 

Fresb. 

Total. 

1880 

Pounds. 
73,000 
10,000 
30.000 
56,000 

Pounds. 

33,000 

108,000 

93,000 

Pounds. 

103.000 

1890 

118,000 

1891 

1892 
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Sikhs  River. — This  river  is  of  some  importance  to  the  ranchers  living 
near  by,  who  depend  on  it  for  their  supply  of  fish  food,  and  some  years 
a  small  quantity  of  fish  is  salted  for  market.  In  1888,  20,000  pounds 
of  fresh  salmon  were  sold  to  a  cannery  on  Coquille  Eiver,  and  in  1889 
60,000  x>ounds  to  a  cannery  on  Elk  River.  In  1891-92  no  fish  were 
taken  except  those  consumed  locally  by  ranchers.  The  output  of  this 
^zeam  in  recent  years  has  been  as  follows : 


VeurB. 


Salted. 


PoundM. 

M87 1      45,000 

ms I      12,000 

18» '      20,000 

I      30,000 


Total. 


PouTtdt. 
45.000 
32,000 
80,000 
80,000 


Slk  River, — For  a  short  time  each  year  this  stream  is  fished  by  a  few 
ranchers  living  near  its  mouth.  The  river  has  only  a  small  run  of  sal- 
mon, and  is  so  inconveniently  situated  that  its  fisheries  will  probably 
never  have  very  much  importance.  In  recent  years  the  catch  of  the 
ranchers  has  amounted  to  only  about  50  barrels  of  salt  fish.  In  1889  a 
cannery  was  established  in  connection  with  a  steam  sawmill  at  the 
mouth  of  the  river.  Some  900  cases  of  salmon  were  canned,  but.  the 
business  proved  unsatisfactory  and  was  not  resumed.  The  output  of 
the  Elk  River  since  1887  has  beeu  as  follows: 


Yean. 


Salt«d. 


j  Pound*. 

1887 45,000 

1888 12,000 

1889 !      15,000 

1890 i      15,000 

1891 16,000 


Freeh. 

Canned. 

Pounds. 

Pound*. 

20,000 
20,000 

58,500 

Total. 


Pound*. 

45,000 
32,000 
93,000 
15,000 
15,000 


Sea-otter  hunting. — In  1891  the  high  price  of  sea-otter  pelts  led  to 
the  formation  of  two  bands  of  hunters  in  Curry  County.    Twelve  men, 
armed,  with  rifles  and  using  two  sail  and  three  row  boats,  skirted  the 
coast  from  Gape  Blanco  to  Rogue  Eiver,  weather  permitting,  during 
iMarch  and  April  and  August  and  September.    At  night  the  men  camp 
at  some  desirable  point.    Some  of  their  camping  stations  are  located 
near  high  bluffs  that  have  a  fringe  of  timber  along  the  ridge  overlook- 
ing the  sea.    Such  a  spot  near  the  feeding-grounds  of  the  otter  is  a 
favorite  place  for  a  camp,  for  in  the  branches  of  some  tall  pine  the 
hunter  has  his  lookout  station.    A  few  boughs  are  chopped  ofif  and 
made  into  a  comfortable  resting-place  up  among  the  branches,  and  here 
one  of  the  hunters  will  lie  for  hours,  concealed  by  the  thick  foliage 
from  view  of  shore  or  sea  animal.    His  lofty  location  gives  him  an 
uninterrupted  sea  view  for  miles.    His  boat  is  close  at  hand.    In  case 
au  otter  shows  up  Avithin  range  of  a  rifle,  it  is  shot,  and  the  hunter  or 
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one  of  bis  companions  in  hiding  is  quickly  in  the  boat  and  going  for 
the  game.  While  some  of  the  men  are  thus  engaged,  others  may  be 
miles  away  sailing  along  the  coast  with  a  sharp  lookout  for  otters. 

The  number  of  otters  killed  is  small,  but  they  are  of  large  size  and 
have  very  fine  fur,  the  pelts  bringing  from  9150  to  $200  each,  and  in 
some  cases  much  more.  During  1891,  20  otters  were  secured,  and  in 
one  week  in  September,  1892,  when  the  writer  visited  one  of  these 
unique  tree-top  stations,  8  otters  were  killed,  the  total  catch  for  the 
year  being  13,  valued  at  $133  each.  In  1893  the  number  taken  was  17, 
having  an  average  value  of  $157. 

COOS  COUNTY. 

When  contrasted  with  the  last  investigation,  the  fisheries  of  this 
county  present  few  new  features.  Coquille  River  and  Coos  Biver  and 
Bay  are  the  fishiug-grounds.  The  only  catch  of  the  rivers  is  salmon. 
A  little  more  attention  is  given  to  the  bay  fisheries  near  Baudon  and 
Empire  City,  where  some  halibut,  perch,  and  cultuscod  are  taken; 
these  fish,  with  fiounders  and  other  varieties  of  salt-water  fish,  are 
found  abundantly,  but  the  demand  is  limited  to  local  use  and  only 
small  quantities  are  taken. 

Coquille  River, — Owing  to  a  number  of  causes  the  fisheries  of  the 
Coquille  have  not  been  up  to  the  average  during  the  past  few  years. 
Only  one  cannery  was  packing  during  1889, 1801,  and  1892,  and  none 
during  1890.  The  run  of  fish  was  good  in  1889,  and  the  single  cannery 
in  operation  packed  9,115  cases,  of  which  one-sixth  were  chinook  and 
five-sixths  silver  salmon;  50  barrels  were  also  salted.  The  fishermen 
received  60  cente  each  for  chinook  and  30  cents  each  for  silver  salmon. 
Prices  of  canned  salmon  were  low  during  the  fall  and  winter,  and  gave 
little  encouragement  to  canners;  in  consequence,  during  1890,  for  the 
first  season  in  a  number  of  years,  no  salmon  were  canned  on  the  river. 
A  light  catch  was  made  and  200  barrels  were  salted.  In  1891  the  one 
cannery  once  more  packed,  but  the  run  was  light  and  only  2,G84  cases 
were  canned  and  150  barrels  salted,  the  fishermen  receiving  25  cents 
each  for  chinook  and  15  cents  for  silver  salmon.  In  1892  salmon  were 
veiy  abundant,  more  so  than  for  a  number  of  years.  The  run  of  the 
previous  year  having  been  so  light,  a  large  run  was  not  expected  and 
preparations  hail  only  been  made  for  a  small  pack.  The  result  of  the 
year's  work  was  4,500  cases.  On  account  of  a  scarcity  of  cans  the  sur- 
plus catch  was  salted,  and  650  barrels  were  thus  prepared.  The  fisher- 
men received  35  cents  each  for  chinook  and  20  cents  for  silver  salmon, 
the  catch  consisting  of  one-eighth  chinook  and  seven-eighths  silver 
salmon.  A  few  fishermen  of  Bandon,  near  the  mouth  of  the  river,  fished 
outside  with  hook  and  line,  their  catch  in  1892  being  10,250  pounds  of 
halibut,  9,112  pounds  of  cultus-cod,  and  36,010  pounds  of  rockfish. 

Coos  River  and  Bay. — The  one  salmon  cannery  at  Empire  City  being 
idle  in  1890,  1891,  and  1892,  the  fisheries  were  not  given  so  much 
attention  as  in  past  years.    The  salmon  catch  had  to  be  salted,  and 
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amoanted  to  900,  800,  and  1,400  barrels,  respectively,  in  the  years 
named.  A  few  fishermen  fished  outside  the  bay  for  salt-water  fish  that 
they  disposed  of  locally,  their  catch  being  17,000  pounds  of  cultus-cod, 
7,000  pounds  of  halibut,  and  48,000  pounds  of  rockfish,  all  taken  with 
hand  lines.  In  addition  to  the  above,  the  fisheries  of  Coos  Bay  and 
Kiver  produced  50,000  pounds  of  salmon  that  were  sold  fresh  for  local 
use  or  shipped  to  San  Francisco. 

DOUGLAS  COyNTY  (UMPQUAH  BIVEB). 

The  fishing  business  of  Douglas  County  is  confined  to  the  Umpquah 
Eiver,  and  the  catch  consists  only  of  salmon.    Numerous  other  fish, 
however,  come  in  from  the  ocean,  among  which  are  herring,  sardines, 
smelt,  and  just  outside  the  mouth  of  the  river  are  halibut,  cultus-cod, 
flounders,  and  rockfish.    The  section  is  remote  from  railroad  or  steam- 
boat lines,  and  no  attention  is  given  to  any  fish  except  salmon,  the 
catch  of  which  is  utilized  at  a  cannery  at  Gardner.    In  1889  a  good  run 
of  salmon  entered  the  Umpquah  River.    The  fishermen  disposed  of 
their  entire  catch  at  the  cannery  at  Gardner,  near  the  mouth  of  the 
river,  receiving  45  cents  each  for  chinook  salmon  and  25  cents  each  for 
silver  salmon.    The  cannery  packed  11,500  cases.    From  some  unknown 
cause  very  few  salmon  entered  the  river  in  1890  or  1891,  during  which 
years  the  cannery  remained  closed.    Only  enough  fish  to  supply  the 
iocal  demand 'were  taken,  the  catch  being  20,000  pounds  in  1890  and 
22,000  pounds  in  1891.    During  1892  salmon  entered  the  river  in  great 
abundance,  and  the  run  in  September  was  very  heavy.    The  pack  was 
only  limited  by  the  number  of  cans  on  hand  and  could  have  been 
doubled  with  proper  facilities.    As  it  was,  12,280  cases  were  packed. 
The  fishermen  received  25  cents  each  for  chinook  and  15  cents  each  for 
silver  salmon,  the  latter  constituting  the  bulk  of  the  catch.    No  salmon 
^was  salted  during  the  years  mentioned. 

JLANE   COUNTY  (SIUSLAW  BIYEB). 

The  fisheries  of  Lane  County  are  confined  to  the  Siuslaw  River  and 
the  catch  consists  only  of  salmon  for  canning  purposes.  This  river  is 
the  dividing  line  between  Lane  and  Douglas  counties.  One  cannery, 
located  at  Florence,  near  the  mouth  of  the  river,  was  in  operation  in 
1889, 1890, 1891,  and  1892;  one  other  cannery,  2  miles  above,  was  idle 
during  the  first  three  years  mentioned,  but  was  run  in  1892.  The 
salmon  pack  during  these  years  was  11,189  cases  in  1889;  4,077  cases 
in  1890;  2,121  cases  in  1891,  and  18,290  cases  in  1892. 

It  will  be  noticed  by  the  amount  packed  that  the  run  of  fish  is 
uncertain.  In  common  with  the  other  rivers  of  this  State,  salmon  were 
very  abundant  during  the  fall  of  1889,  but  only  a  few  entered  the 
stream  in  1890  and  1891.  In  the  fall  of  1892  the  run  was  again  heavy 
and  the  fish  were  of  good  size  and  quality.  The  catch  in  1892  amounted 
to  6,018  chinook  salmon  and  103,410  silver  salmon,  the  average  gross 
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weight  of  the  former  being  20  poauds,  and  of  the  latter  lOf  pounds. 
In  addition  to  the  qaantity  canned  in  1892, 34  barrels  of  chinook  and 
163  barrels  of  silver  salmon  were  salted.  The  salmon  are  mostly  caught 
with  gill  nets,  only  one  haul  seine  being  used.  The  fishermen  comprise 
various  nationalities,  one-third  of  them'  being  native-born,  one-half 
Europeans,  and  twelve  Indians.  The  cannery  employees  are  Chinese, 
with  the  exception  of  a  few  Indian  women. 

This  stream  has  no  spring  run  of  salmon.  The  first  fish  to  enter  the 
river  are  the  chinooks,  which  arrive  about  the  middle  of  July;  most  of 
the  run  of  this  species  is  in  the  river  by  the  middle  of  September,  a 
few  also  being  found  up  to  October  1.  Silver  salmon  first  enter  the 
river  about  the  time  the  run  of  the  chinooks  is  dropping  oflf,  or  from 
the  first  to  the  middle  of  September.  In  1892  the  first  silver  salmon 
were  taken  September  16.  A  good  run  at  that  time  was  followed  the 
first  week  in  October  by  a  very  large  body  of  fish.  When  the  river  was 
visited  by  the  writer  on  October  5  silver  salmon  were  very  abundant. 

Large  and  small  sardines  are  very  abundant  between  June  and  Sep- 
tember, and  other  varieties  of  good  food-fish  are  found  in  the  river  at 
certain  seasons,  and  at  all  times  just  outside  of  the  river.  From  its 
isolated  location,  with  indirect  transportation  facilities,  no  attention  is 
paid  to  any  branch  of  the  fisheries  except  the  salmon. 

BENTON   COUNTY. 

This  comparatively  small  county  has  two  rivers  whose  fisheries  are 
of  considerable  prominence,  namely,  the  Alseya  and  the  Yaquina. 
Each  of  these  near  its  mouth  expands  into  a  long,  narrow  bay,  which 
takes  the  name  of  its  respective  river.  Outside  the  rivers  the  fisheries 
are  of  no  importance,  although  there  is  an  abundance  of  salt-water  fish 
on  the  outlying  banks  in  the  near  vicinity. 

Alseya  River. — The  run  of  salmon  on  this  stream  was  quite  large  in 
1889,  and  9,000  cases  and  60  barrels  were  packed  at  the  only  cannery 
in  operation.  Prices  of  canned  salmon  ruled  low,  and  on  that  account 
and  the  poor  prospects  for  satisfactory  results  the  cannery  was  idle 
during  the  following  year.  Fish  were  scarce  in  1890;  the  cannery  was 
closed,  and  besides  a  few  salmon  ta^ken  for  local  use  only  50  barrels 
were  salted  and  6,000  pounds  shipped  fresh  to  Portland.  In  1891  the 
fish  were  not  abundant,  and  only  3,500  cases  were  canned,  50  barrels 
salted,  and  16,000  pounds  shipped  away  fresh.  In  1892  a  very  large 
run  of  salmon  entered  the  river  for  the  first  time  in  three  years.  The 
canners,  not  looking  for  the  great  increase,  were  prepared  for  only  a 
light  catch,  and  were  obliged  to  close  down  early  in  the  season  as  soon 
as  all  the  cans  had  be<en  filled.  At  the  time  the  river  was  visited  by 
the  writer,  on  October  8,  1892,  it  was  full  of  salmon,  but  no  fishing  was 
carried  on.  With  only  a  limited  number  of  cans  to  fill  and  a  large 
run  of  fish  to  draw  from,  the  fish  packed  consisted  almost  entirely  of 
chinooks,  although,  as  in  the  other  coast  rivers,  silver  salmon  com- 
prised fully  three-fourths  of  the  run. 
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Yaquina  Elver. — Since  the  closing  of  the  small  canneries  located  on 
this  stream  in  1889  the  fishing  business  has  greatly  decreased.  A  few 
barrels  of  salmon  are  annually  packed  for  their  own  use  by  the  ranchers 
hving  near  by,  and  about  100,000  pounds  are  shipped  fresh  to  Port- 
land, Salem,  and  Albany.  In  the  fall  of  1892  one  man  from  Oak- 
land, Cal.,  was  engaged  in  salting  salmon.  At  the  time  the  river  was 
visited  by  the  writer  a  few  hundred  barrels  had  been  salted.  The  fish 
are  mostly  silver  salmon,  averaging  12  pounds  each.  The  fishermen 
receive  only  8  cents  apiece  for  them. 

The  shipments  of  fresh  salmon  from  the  Yaquina  Kiver  to  Portland 
and  other  places  in  Oregon  are  quite  large,  and  during  the  years  1889- 
1892  were  as  follows : 


Years. 


1890. 
1891. 
18». 


PoUDdB. 

Value. 

208,137 
118.060 
102,742 
125,000 

$4,163 
2,361 
2.0S5 

- 

2,500 

The  Yaquina  is  noticeable  as  being  the  only  river  on  the  Pacific  Coast 
in  which  any  considerable  quantities  of  oysters  are  found.  The  oysters 
are  natives,  having  the  small  size  and  peculiar  flavor  of  those  taken  in 
Willapa  Bay  and  Puget  Sound.  The  (quantity  of  oysters  marketed, 
prices  received,  and  persons  employed  in  the  business,  etc.,  show  few 
changes  since  the  last  inquiry,  although  the  oystermen  report  that  at 
present  they  can  not  tong  and  cull  more  than  2  or  3  bushels  a  day  as 
against  5  or  6  bushels  in  past  years.  By  State  law  the  native  oyster 
beds  are  apportioned  out  to  citizens  desiring  to  work  them.  No  one  is 
permitted  to  have  over  2  acres.  The  aggregate  acreage  is  small  and 
the  available  land  is  all  taken  up.  Oysters  are  tonged  in  water  12  to 
15  feet  deep  at  low  tide.  The  tongs  have  handles  15  to  18  feet  long, 
some  being  26  feet  long. 

The  price  commanded  by  the  oysters  remains  about  the  same  fi*om 
year  to  year,  (2.50  a  sack  when  shipped  away,  or  (3  a  sack  for  local  use 
being  the  ruling*  prices.  A  sack  weighs  105  pounds,  and  is  known  as  2 
bushels,  but  is  somewhat  short  of  that  amount. 

The  oyster  output  of  the  Yaquina  River  from  1889  to  1892,  inclusive, 
was  as  follows : 


Tears.  Sacks.      Value. 


1889 1,250  $3,125 

1890 1,103  2,758 

1891 1,217  8,043 

1892 1,225  3,062 


Grabs  enter  the  river  in  considerable  quantities.  They  are  picked 
from  the  salmon  nets  and  are  gathered  by  the  oystermen.  The  catch, 
which  is  small,  is  mostly  shipped  to  Albany,  Salem,  and  Portland. 
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The  3'early  shipmeut»  have  beeu  as  follows : 


Years. 


1889. 
1890. 
1691. 
1892. 


Yaltie. 


$365 
168 
141 
165 


TILLAMOOK   COUNTY. 

This  county  has  a  frontage  of  over  50  miles  on  the  Pacific  Ocean  and 
is  traversed  by  a  number  of  rivers,  chief  among  which  are  the  Siletz, 
Nestuggah,  Tillamook,  and  Nehalem,  the  latter  forming  the  boundary 
between  Tillamook  and  Clatsop  counties.  TheXestuggah  and  Tillamook 
rivers  empty  into  bays  of  the  same  name.  The  fisheries  of  the  county 
are  restricted  to  the  capture  of  salmon,  which  enter  the  rivers  in  large 
quantities  during  the  fall  months.  The  relative  abundance  of  chinook 
salmon  in  the  streams  of  this  county  is  greater  than  farther  south. 
Some  seasons  the  catch  of  chinooks  will  be  fully  equal  in  weight  to  that 
of  silver  salmon ;  at  other  times,  as  in  the  year  1892,  the  catch  is  often 
three-fourths  silver  salmon.  Both  fish  run  in  greatest  abundance  about 
the  same  time,  although  the  chinooks  are  the  first  to  arrive,  during 
August,  while  the  silver  salmon  come  in  September.  The  movement 
of  both  species  is  over  in  November,  when  the  fishing  operations  cease. 
A  few  fish  continue  to  enter  the  river  in  the  winter,  in  company  with 
very  large  numbers  of  steelheads,  but  no  attention  is  paid  to  them. 

The  entire  salmon  catch  of  Tillamook  Biver  is  utilized  at  a  cannery 
located  near  the  mouth  of  that  stream.  The  number  of  cases  packed 
during  each  of  the  four  years  1889  to  1892  were  as  follows: 


Species. 

1889. 

1890. 

1891. 

1892. 

Chinook  salmon 

Cases. 
7,000 
3.600 

Cases, 

4,250 
12,000 

Coxes. 
4.42n 
2.100 

Cases. 

4,000 
14,500 

Silver  salmon 

Total 

10,600 

16,250 

• 

6.523 

18,500 

• 

The  Siletz  Kiver  flows  through  an  Indian  reservation  and  the  entire 
catch  is  obtained  by  Indians,  who  cure  the  fish  for  winter  use.  The 
annual  quantity  of  salmon  thus  prepared  is  about  60,000  pounds. 

CLATSOP  COUNTY  (NEHALEM  EIVEB). 

The  fisheries  of  the  ocean  side  of  this  county  are  carried  on  only 
in  the  Nehalem  Eiver.  Those  in  the  Columbia  River  will  be  included 
in  the  general  remarks  on  that  river  which  follow.  The  Kehalem  is  a 
small  stream  rising  in  the  Coast  Range,  in  Clatsop  County,  and  flowing 
southwesterly  to  the  Pacific,  which  it  enters  at  the  southern  end  of 
the  county,  whose  boundary  it  forms.  Its  fisheries,  which  are  of  some 
importance,  are  carried  on  in  tl^  fall,  when  there  is  a  run  of  chinook 
and  silver  salmon  in  the  river.    With  the  exception  of  a  few  salmon 
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salted,  the  entire  catch  is  utilized  at  the  cannery  located  on  the  river. 
JB'lshing  is  done  by  44  Indian,  Rassian,  and  Austrian  fishermen,  using 
^U  nets.  The  chinooks  taken  average  about  20  pounds  in  weight, 
l>eiiig  somewhat  lighter  than  those  of  the  Columbia;  the  silver  salmon 
average  10  pounds.  The  abundance  of  salmon  varies  a  great  deal 
from  year  to  year;  in  1891  the  fish  were  very  scarce,  while  in  1892  the 
ran  of  silver  salmon  was  phenomenally  large;  chinooks  were  less 
nnmerous  in  1891  and  1892  than  during  the  two  preceding  years.  The 
oatch  of  each  kind  of  salmon  during  the  four  years  named  was  as  follows, 
t^he  figures  representing  the  number  of  fish  taken: 


Y«Br8. 


1S80 

1890 
1891 
1882 


Chinook 
salmon . 

Silver 
salmon. 

13.093 

14,445 

6.174 

7,000 

29,194 
33,430 
17,168 
67,400 

Total. 


42,287 
47,884 
23,342 
64,400 


The  quantity  and  value  of  the  salmon  packed  and  salted  in  the  same 
years  are  given  in  the  following  table: 


Yean. 


1C389 

1891 
1892 


Salmon  canned. 

Salmon  salted. 

Chinook. 

Silver. 

Total. 

Barrels. 

Value. 

Cases. 

Value. 

Cases. 

Value. 

Cases. 

Value. 

3.740 
4,127 
1.764 
2,000 

$16,830 

17, 539 

7,056 

9.000 

8,742 
4,327 
2.024 
8,200 

$14,968 

15, 144 

7,084 

32,800 

7,482 

8.454 

3,788 

10,200 

$31,798 
32,683 
14, 140 
41,800 

100 
105 
100 
102 

■      $800 
840 
800 
816 

Total 
value. 


$32,598 
33,523 
14.940 
42, 616 


THE    COLUMBIA    RIVER. 

The  fisheries  of  this  river  are  more  extensive  than  those  of  any  other 
stream  in  the  United  States,  and  the  canning  industry  dependent 
thereon  is  more  important  than  any  other  similar  business  connected 
with  the  fisheries.  The  annual  output  of  fish  in  the  Columbia  Kiver  is 
greater  than  from  any  other  river  in  the  country,  and  no  other  stream 
has  in  the  aggregate  yielded  such  large  quantities  of  fish. 

The  importance  of  the  fishing  industry  of  this  river  and  the  increased 
attention  now  being  given  to  its  condition  warrant  and  make  desirable 
the  consideration  of  the  stream  as  a  unit,  regardless  of  the  separate 
interests  of  the  two  States  whose  boandary  it  forms  and  whose  fisheries 
are  given  in  detail,  by  counties,  in  the  tables  elsewhere  presented. 

Reference  is  seldom  made  to  the  fisheries  of  Washington  and  Oregon 
in  which  the  Columbia  is  not  mentioned,  although  the  fishing  industry 
comprises  but  one  of  the  many  branches  of  commerce  connected  with 
this  important  stream.  In  the  previous  report  of  this  Commission  on 
the  fisheries  of  the  west  coast,  the  history  and  methods  of  the  fisheries 
of  the  Columbia  were  discussed  at  considerable  length.  It  only  remains 
at  this  time  to  record  such  changes  as  have  taken  place  in  the  industry 
during  the  past  three  or  four  years.    In  the  investigation  o\i^\i\^\5QM^ 
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report  is  based  it  was  feasible  to  visit  only  that  part  of  the  Golatnbia 
basin  within  the  States  of  Washington  and  Oregon.  For  hundreds  of 
miles  east  and  northeast  of  that  section,  however,  salmon  and  other 
fish  in  more  or  less  abundance  are  found,  the  catch  being  mostly  utilized 
by  ranchers  and  Indians  living  near  the  stream. 

The  following  counties  of  Washington  and  Oregon,  bordering  on  the 
Columbia  River  and  its  tributaries,  maintain  commercial  fisheries,  the 
full  extent  of  which  is  exhibited  in  the  tables  elsewhere  presented: 

Oregon:  Clatsop,  Columbia,  Multnomah,  and  Wasco  counties. 

Washington :  Pacific,  Wahkiakum,  Cowlitz,  Clarke,  Skamania,  and 
Klickitat  counties. 

Clatsop  and  Pacific  counties,  which  are  at  the  mouth  of  Columbia 
Eiver,  have  fishing  interests  on  their  ocean  sides  as  well  as  in  the  river. 

Through  the  courtesy  of  the  numerous  firms  engaged  in  the  fishing 
business  of  the  river,  the  agent  was  able  to  obtain  irom  their  well-kept 
records  detailed  statistics  showing  the  results  of  the  fishery  and  can- 
ning industry  of  the  river  in  a  more  comprehensive,  useful,  and  reliable 
form  than  have  heretofore  been  obtained. 

THE  SALMON  INDUSTRY. 

This  branch  of  the  fisheries  completely  overshadows  all  others,  and 
is  the  only  one  entitled  to  mention  with  the  exception  of  the  sturgeon 
fishery,  which  is  of  recent  development. 

In  the  early  years  of  the  salmon-packing  business  on  the  Columbia 
Chinook  salmon  were  extremely  abundant,  comprising  the  bulk  of  the 
run  and  all  of  the  pack;  other  varieties  were  unutilized.  With  the 
beginning  of  a  decrease  in  the  abundance  of  chinook  salmon  the  small 
blueback  salmon  was  brought  more  into  notice.  When  the  run  of 
chinooks  began  to  fail  some  of  the  packers  made  cautious  experimental 
packs  of  small  quantities  of  bluebacks  to  help  out  their  annual  pack, 
although  few  were  willing  to  concede  the  advisability  of  utilizing  any 
fish  except  chinooks.  The  bright  red  color  and  fine  flavor  of  the 
bluebacks  at  once  gave  the  fish  a  firm  hold  on  the  trade  and  resulted  in 
an  active  demand,  which  has  continued  to  the  present  time.  Singular 
as  it  may  seem,  the  utilization  of  the  bluebacks  and  the  increasing 
quantities  consumed  annually  have  been  attended  by  an  apparent 
increase  in  the  abundance  of  the  fish. 

The  accompanying  figures  will  show  that  while  the  blueback  is  found 
in  the  Columbia  River  every  year  it  has  of  late  had  its  years  of  abun- 
dance and  scarcity,  thus  resembling  in  its  migrations  the  humpback 
salmon  of  Puget  Sound.  For  the  past  six  or  eight  seasons  the  even 
years  have  witnessed  the  larger  run  of  bluebacks.  Up  to  a  compara- 
tively recent  date  the  steelhead,  which  has  always  occurred  abundantly 
in  the  Columbia,  was  considere<l  wholly  unsuitable  for  packing.  The 
same  cause,  however,  which  brought  the  blueback  into  use  has  led 
to  the  utilization  of  the  steelhead.    Recently  the  demand  for  canned 
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mon  in  certain  sections  of  the  country  has  called  for  a  cheaper  ^ade 
of"  fish,  which  has  brought  the  neglected  steelhead  into  prominence. 
Tlie  vsilver  salmon,  which  does  not  enter  the  river  until  most  of  the 
C£i.nneries  are  closed,  has  also  been  canned  in  some  quantities,  and 
both  it  and  the  steelhead  have  met  with  a  ready  sale  that  has  yearly 
sliown  tendencies  to  greatly  increase. 

JFishermen^  prices,  etc. — Under  the  laws  of  Oregon  and  Washington 
all  fishermen  must  be  naturalized  citizens  of  the  United  States.  Ref- 
eirence  to  the  previous  report  on  the  fisheries  of  this  river  will  show 
tli»t  in  1888  a  very  large  proportion  of  the  fishermen,  especially  those 
exn  ployed  in  the  gill-net  fisliery,  were  aliens.  The  law  is  said  to  be 
r^Ty  fully  complied  with,  and  the  men  now  profess  to  be  citizens  and 
voters.    They  represent  many  nationalities. 

The  gill-net  fishermen  belong  chiefly  to  the  Latin  races.  They  are 
ited  under  the  name  of  the  Columbia  Eiver  Fishermen's  Protective 
lion,  with  headquarters  at  Astoria,  Oreg.  The  pound-net  fishermen 
ax*^  mostly  native-born  Americans  or  Scandinavians.  These  have 
C€>mTibined  for  mutual  protection  under  the  name  of  the  Washington 
Fishermen's  Association,  with  headquarters  at  Ilwaco,  Pacific  County, 
^^'"ash.,  near  which  place  most  of  the  pound  nets  employed  in  the 
Oolnmbia  River  are  located.  These  two  associations  are  to  some  extent 
*^*>tagonistic.  Each  legislature  usually  finds  representatives  from  both 
^^^^ociations  advocating  their  claims  and  portraying  their  supposed 
^^^ievances.  The  object  of  the  association  of  ])ound-net  fishermen  is 
to  be: 


1^0  promote  and  foster  the  fishing  industry  of  the  State  of  Washington ;  to  assist 
^^    building  and  maintaining  Ush-katcheries ;  to  induce  legislation/  by  petition  or 
^^her  lawful  means,  to  protect  the  industry  and  those  engaged  in  it;  to  extend  to 
^^  members  aid  and  assistance,  pecuniary  or  otherwise,  when  necessary. 

By  an  agreement  between  the  canners  and  fishermen,  the  price  to  be 
paid  for  the  catch  during  the  ensuing  year  is  usually  agreed  upon 
before  the  beginning  of  fishing  operations.  The  failure  to  agree  on  a 
price  in  1890  resulted  in  a  strike  that  was  disastrous  to  the  fishermen. 
For  several  years  prior  to  1890  the  men  had  been  receiving  $1  each 
for  Chinook  salmon,  which  comprised  nearly  all  of  the  gill-net  catch. 
The  men  demanded  $1.25  each  for  their  fish,  which,  being  refused,  a 
general  strike  was  begun  which  lasted  throughout  the  month  of  April. 
After  losing  one  month  of  the  short  salmon  season,  the  men  agreed  to 
the  price  first  offered,  but  refused  to«coutract  at  that  price  for  the  entire 
season.  One  dollar  per  fish  was  paid  up  to  June  1,  after  which  the 
canners  would  give  only  75  cents  for  chinooks.  The  most  serious  out- 
come of  the  strike  was  the  attempt  of  the  association  fishermen  to 
destroy  the  nets  of  a  few  non-union  men.  A  large  body  of  fishermen 
belonging  to  the  gill-net  association  embarked  in  their  boats  at  Astoria 
and  proceeded  several  miles  up  the  river,  where  the  nets  of  the  non- 
union men  were  set.  On  beginning  their  work  of  destruction,  they 
were  met  with  a  volley  of  rifle  balls  from  the  fishermen  on  the  ahote^^ 
F.  B.  93 16 
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and  the  attacking  party  hastily  withdrew  to  Astoria,  leaving  severe 
of  their  number  killed  and  wounded.  No  further  attempt  was  mad 
to  interfere  with  the  non-union  fishermen. 

The  fishing  apparatus  and  methads, — ^The  various  appliances  employed 
in  the  Columbia  Eiver  for  the  catching  of  fish  and  the  manner  o:^ 
operating  the  same  present  few  changes  as  compared  with  the  previous 
investigation.    No  new  method  of  capture  has  been  devised,  althougli 
there  has  been  a  very  marked  increase  in  the  number  of  traps,  wheels, 
nets,  etc.,  operated. 

Gill-net  fishing  is  by  far  the  most  important  branch  of  the  salmon 
fishery  of  the  Columbia  River.  More  money  is  invested  in  the  fishery 
than  in  any  other,  and  larger  quantities  of  fish  are  thus  taken  than  by 
any  other  means.  The  number  of  men  interested  also  outnumbers 
those  employed  in  all  other  branches  of  the  salmon  fishery.  The 
fishing-grounds  covered  by  the  fleet  of  gill-net  boats  are  mostly  near 
Astoria,  extending  about  10  miles  above  that  place,  and  the  same 
distance  below.  Several  hundred  boats  cruise  upstream  and  as  many 
more  descend  the  river. 

The  boats  are  mostly  owned  by  the  salmon-packers,  but  the  nets  are 
made  and  ownedby  the  fishermen.  Before  the  opening  of  the  fishing 
season  the  men  contract  with  the  canners,  who  have  suppUed  their 
boats,  for  the  entire  catch  during  the  year.  Fishing  is  done  more  or 
less  during  the  entire  twenty-four  hours.  The  best  hauls,  however,  are 
usually  made  at  night,  at  which  time  the  fish  are  less  able  to  see  and 
avoid  the  drifting  net. 

The  boats  drift  up  and  down  stream  with  the  tide.  If  the  morning 
finds  a  fisherman  near  the  cannery  at  which  he  has  contracted  to 
deliver  his  catch,  he  lands  his  fish  there;  if  he  has  drifted  to  the  mouth 
of  the  river,  his  fish  are  delivered  on  board  a  receiving  scow  of  the 
cannery  with  which  he  is  connected,  an  agent  on  board  receipting  for 
the  fish,  which  later  in  the  day  are  collected  by  a  steam  tug  and  taken 
to  the  cannery.  The  work  of  the  night  being  over  and  the  fish  delivered, 
the  fisherman  prepares  his  breakfast  and  rests  during  the  time  inter- 
vening between  the  tides.  His  boat  is  sailed  to  a  quiet  spot  out  of  the 
channel,  the  anchor  is  dropped,  the  sail  taken  in,  and  his  simple  meal 
cooked  over  a  small  oil  stove.  The  rudder  is  then  unshipped  and  stood 
up  on  deck  at  the  stern,  the  mast  is  taken  down,  the  sail  removed,  and 
the  mast  is  placed  lengthwise  the  boat,  one  end  resting  in  the  bow,  the 
other  end  on  the  top  of  the  unshipped  rudder,  forming  a  ridgepole  for 
the  extemporized  tent  formed  by  the  sail.  Often  several  hundred  boats 
may  be  found  within  a  small  area,  each  containing  the  sleeping  fisher- 
man and  his  assistant. 

While  Chinook  salmon  constitute  the  great  bulk  of  the  gill-net  catch, 
the  quantity  of  other  fish  thus  taken  is  considerable  and  is  increasing 
yearly.  With  the  demand  for  cheaper  grades  of  salmon  the  size  of  the 
mesh  of  the  gill  nets  ha3  been  reduced. 
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Seines  are  nsed  at  Sand  Island^  near  the  moath  of  the  river,  and  on 
he  sand  bars  to  a  distance  of  15  to  30  miles  above  the  ocean.  These 
>ars  as  a  rule  are  dry  at  low  tide,  at  which  time  the  seines  are  hauled. 
Jp  to  a  comparatively  recent  time  the  bars  in  the  Columbia  Eiver  were 
wned  by  the  State  and  their  fishing  privileges  were  free.  As  they 
became  valuable  for  seine  fishiug,  and  had  no  other  use,  private  parties 
lad  them  surveyed  and  bought  them  from  the  State  at  a  low  price.  A 
iUe  deed  having  been  secured,  the  value  of  these  bars  at  once  increased 
rom  a  few  dollars  to  many  thousands.  The  desirable  seining-grounds 
re  limited  and  have  fallen  into  the  hands  of  a  few  persons,  which  fact 
.ccounts  for  the  relatively  small  number  of  seines  used,  and  this  form 
f  apparatus  is  the  only  one  which  dpes  not  show  an  increase  in  recent 
ears. 

Fish- wheels  are  the  most  interesting  form  of  apparatus  used  in  the 
/olumbia  River.  Their  origin  is  comparatively  recent,  and  the  con- 
truction  and  method  of  operation  are  entirely  different  from  any  other 
ppliances  used  for  the  capture  of  fish.  Owing  to  their  supposed  very 
lestructive  powers  they  have  been  the  subject  of  much  antagonism  on 
he  part  of  the  general  public  and  the  fishermen  using  other  forms  of 
pparatus.  Since  the  first  introduction  of  fish- wheels  their  numberaud 
ise  have  steadily  grown,  and  in  1892  more  were  employed  than  at  any 
irevious  time.  As  compared  with  the  number  of  gill  nets  and  pound 
lets  used  the  number  of  wheels  is  very  small  and  has  probably  nearly 
cached  its  limit,  as  their  use  is  confined  to  a  few  desirable  places  bor- 
[ering  the  rapids  of  the  Columbia  Biver  at  the  Cascades  and  The  Dalles, 
nd  the  favorable  sites  have  passed  into  the  hands  of  a  few  persons. 

Pound  nets  are  extensively  employed  in  the  lower  Columbia,  the 
argest  number  being  set  in  Baker  Bay  near  the  mouth  of  the  river. 
?he  nets  are  usually  owned  by  the  canners.  Between  1889  and  1892 
he  increase  in  the  number  of  these  nets  on  the  Columbia  was  133  per 
ent.  The  pound  net  has  almost  completely  superseded  the  old  wooden 
rap  that  dates  back  to  the  early  days  of  the  salmon  business,  and  has 
LOW  almost  passed  out  of  existence. 

The  other  minor  forms  of  apparatus  employed  on  the  river,  namely, 
lip  nets,  squaw  nets,  etc.,  which  are  mostly  used  by  Indians,  present 
LO  marked  changes  in  numbers  or  in  methods  of  use.  The  Indians 
lontinue  to  take  large  quantities  of  fish  in  this  way  for  their  own  use 
md  for  sale. 

Complete  tables  are  elsewhere  given  showing  the  number  and  value 
if  each  difierent  kind  of  apparatus  employed  in  each  county  on  this 
iver  and  also  showing  the  quantity  and  value  of  each  kind  of  fish 
aken  therein.  Some  general  tables  follow  showing  for  the  Columbia 
)a8in  as  a  whole  the  quantities  of  apparatus  used  and  the  catch  in 
ach.  The  following  table  has  been  prepared  to  show  the  increase  in 
he  number  of  x>ound  nets,  haul  seines,  fish-wheels,  and  gill  nets  owned 
►r  nsed  on  the  Washington  and  Oregon  sides  of  the  river  respectively 
n  1889  to  1892,  inclusive.  ^"^'^ " 
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Apparatus  employed  on  the  Columbia  River  in  1889,1890, 1891,  andl89S, 


Apparatus. 


Miud  DOta. 


laul  beines. 


YearH. 

Oregon. 

Waab- 
ingtou. 

No. 

No. 

1889 

102 

62 

1890 

98 

70 

1801 

144) 

98 

1892 

247 

131 

1889 

7 

33 

1890 

6 

29 

1891 

19 

30 

1802 

12 

26 

Total. 


No. 

164 

168 

238 

378 

40 

35 

49 

38 


FiHh-wheels. 


Gin  sets. 


Tears. 

Oregon. 

Waah- 
isgton. 

No. 

No. 

1889 

31 

9 

1890 

29 

12 

1891 

30 

14 

1892 

40 

17 

1889 

757 

436 

1890 

760 

432 

1891 

790 

472 

1892 

881 

453 

Total. 


No. 
40 
41 
44 

67 
1,183 
1.192 
1,263 
1,314 


General  statistics  of  the  industry. — In  the  following  tables  the  extent 
of  the  salmon  fishery  and  salmon-canning  industry  of  the  Colombia  > 
basin  for  the  years  1889  to  1892,  inclusive,  are  given: 

Number  of  persons  engaged  in  the  salmon  industry  of  Columbia  Birer  from  1889  to  1892^ 


How  engaged 


Fiahennen 

Short'Hinen  and  cannery 
employees 

Total 


Oregon. 


1889.    1890. 


ItOl.    1892. 


1,606  1,648   1,929 


870 


2,476 


1,028   1,057 


2, 712  2.  986 


2,064 
1,100 


3,164 


Washington. 


1889.    1890.  i  1891.  '  1892. 


1,535   1,510 
594       602 


1,575   1,677 


654 


2,129  2,112  12.229  2,381 


704 


Total. 


Number  and  value  of  boats  and  apparatus  and  the  value  of  shore  property  and  cash  capi^^ 
employed  in  the  salmon  industry  of  the  Columbia  River  in  1889, 1890,  1S91,  and  1S92. 


Apparatus  and  (*upitid.. 


Oregon : 

Boats 

Pile-drivert»  and  scows 

Ponnd  nets 

Trap  nets 

Seines 

Gill  nets 

Wheels 

Dip  net8  audsqnaw  nets. 

Shore  j)roperty 

Cash  cajjital 


1889. 


No. 


751 

21 

102 

2 

7 

757 

31 

95 


Value. 


$99,850 

5,900 

72,300 

1,600 

4,800 

152,000 

120,  052 

475 

502, 955 

395,000 


Total ' 1, 354. 932 


1890. 


No. 


Value. 


770  '    $104,400 


23 
98 


6,  300 
76,500 


6 

760 

29 

85 


2,700 
159. 450 
107, 552 
425 
486. 355 
581.  000 


1891. 


No. 


876 
30 

140 

2 

19 

790 
30 
60 


Washington : 

Buat.f 

Pile-drivers  and  scowb. . . 

Pound  netb 

Trap  neta 

Seines 

Gill  nets 

Wheels 

Dip  nets  andsqnaw  nets. 

Shore  property 

Cash  capital 


475 

39 

02 

2 

33 

436 

0 

15 


60.340 

9,050 

48,200 

1,400 

18.  700 

88,775 

25.000 

75 

245,950 

304,000 


Total 


801,490 


Total  for  river : 

Boats 

Pile-drivers  and  srows. . . 

Pound  not« 

Trap  nets 

Seines , 

Gill  nets 

Wheels 

Dip  nets  and  squaw  nets. 

Shore  property 

Cash  canital 


1,22C 

GO 

164 

4 

40 

1,193 

40 

110 


160, 100 

14,  95U 

120,500 

3,000 

23, 500 

240,  775 

145,  0r)2 

550 

748,  905 

090, 000 


408 

37 

70 

2 

29 

432 
12 
18 


1,244 

60 

168 

2 

35 

1,192 

41 

103 


1,524,682 


59,780 

9,950 

55,200 

1,400 

16,400 

89,480 

48,500 

90 

247,280 

331,000 


859,080 


164,180 

16,250 

131, 700 

1,400 

19,100 

248, 930 

156, 052 

515 

733,  635 

912.  000 


Value. 


1892. 


No. 


Value. 


$120,815 

998 

8,300 

29 

98.900 

247 

1,600 

2 

11,150 

12 

181,265 

861 

108, 152 

40 

300 

50 

455, 205 

520.000 

$131,550 

7,400 

173,400 

1,«0 

5,650 

190,100 

132,153 

350 

507,  rtS 

614,000 


534 

42 

98 

2 

30 

472 
14 
23 


1,505,687  I ;  1,784,007 


67,280 

10,750 

77,000 

1,400 

16,900 

101, 780 

45,000 

115 

321,050 

332,000 


973,276 


1,410 

72 

238 

4 

49 

1,262 

44 

83 


188,005 

19,050 

175,900 

S,000 

28,050 

283,045 

153,152 

415 

776,265 

852,000 


Total 2,150,422 


2,383,762  ' \  2,478,962 


538 
45 

131 

1 

26 

453 
17 
25 


1,536 

74 

378 

3 

38 

1,314 

67 

75 


64.MS 

13,550 

103,401 

701 

10,001: 

«.« 

49,  g 
D 
282,1 
339,f 

95l| 


if 

If 


1 
"f 
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^Tka^le  shoicing  by  apparatus  the  numheTf  tceight,  and  value  of  each  species  of  salmon  taken 

in  the  Columbia  mver  in  1SS9,  1890,  1891,  and  1802. 


•A.  ^sparat  us  and 

Oregon. 

Washington. 

Total. 

species. 

No.          Lbs. 

Value. 

No. 

Lbs. 

Valno. 

No. 

Lbs. 

Value. 

1889. 

I*<»und  nets : 

Ohlnook 

IKlaeback 

:Steelhead  .... 

86,777 
33, 372 
37,958 

2,169,425 
166,860 
379, 545 

$108, 469 

8,342 

11,386 

40,323 
24,190 
22,460 

1, 008, 075 
120, 995 
224,600 

150,353 
5.904 
6,737 

127, 100 
57, 571 
60, 418 

3,177,500 
287,855 
604,145 

$168,822 
14,246 
18,123 

Total 

158,107 

2,715,830 

128. 197 

86.982 

1, 353, 670 

62,994 

2,844 
241 

^6,089 

4,069,500 

191, 191 

XT«pnet8: 

Ohinook 

Steelhead  .... 

1 

710  ,      17, 750 

440           4,400 

1 

887 
132 

2,275 
803 

56, 875 
8, 0.30 

2,985 
1,243 

74, 625 
12,  430 

3,731 
373 

Total 

1,150 

22, 150  j 

1,019 

3,078 

63.782 
2,444 

43,978 

04,005 

3,085 

79,  727 

611 

13, 193 

4,228 

87,055 

2,  213^  350 

29,  725 

606. 980 

4,104 

SAinea: 

Ohinook 

Slueback 

Steelhead  .... 

24,752 

3,500 

10, 720 

1 

618,800 

17,600 

167. 200 

30,  940 

875 

4,816 

1,  594, 550 

12,225 

439,780 

88.534 

5,944 

60,698 

110, 667 

1,486 

18,009 

Total 

44, 972 

803,500  !     36,631 

110,204 

2, 046, 555 

93,531 

155, 176 

2,850,055       130,162 

Gill  nets: 

Ohinook 

iSlaebMzk 

Steelhead 

252,044 
27,623 
16,472 

6,301,325 
139, 115 
164,720 

312,563 
4,751 
5,000 

226,053 
17,  218 
15, 970 

5, 759, 050 

86,090 

159, 700 

281, 470 
3,044 
4,785 

478, 097 
44,841 
32, 442 

12,060,375 
225, 205 
324,420 

594,033 
7,795 
9. 875 

Total 

'W'lieela: 

Chinook 

:Rlneback 

Bteelhead 

Silver 

Total 

X>ip   nets    aud 
squaw  nets: 

Chinook 

Blaeback 

Steelhead  .... 
SUver 

Total 

All  apparatus : 

Chinook 

Blaeback 

Steelhead 

saver 

Total 

1890. 

Pound  nets : 

Chinook 

Blaeback 

Bteelhead  .... 

Total 

Trap  nets : 

Cnfnnnk 

296,139 

6,  605, 160 

322, 404 

259.  241 

6, 004,  840 

280, 299 

555.  380 

12,610,000 

611, 703 

15, 182 

140,090 

6,329 

4,500 

379.550 

700,450 

63,290 

31,500 

12,867 

23,090 

2,043 

630 

6,876 

51,064 

1.480 

2,  540 

171. 900 

230,  322 

14, 8U0 

16, 780 

6,978 

9,260 

484 

503 

22,068 

191. 154 

7,809 

7,040 

551, 450 

930, 772 

78, 090 

48,280 

19,845 

32,350 

2,527 

1,133 

166, 101 

1, 174, 790 

38,630 

61,960 

433.802     17.225 

228,061 

1, 608, 592 

55, 855 

2,291 

16,910 

1.145 

5,142 

67, 283 
84.550 
11,460 
35,994 

1.146 

1,841 

229 

540 

1,360 

8,112 

609 

3,175 

34,000 

40,560 

6,090 

22,225 

610 

608 

77 

333 

3,651 

25,  022 

1,654 

8,317 

91,283 

125, 110 

16,  540 

58,  219 

1,666 

2,449 

306 

873 

25,488 

189, 277 

3,756 

13,156 

101, 875 

1.528 

38,644 

291,152 

5.284 

381, 756 

221,495 

79,064 

9,642 

0,  544, 133 

1,108,475 

790,605 

67,494 

466, 872 

38.899 

23,696 

1,170 

340,669 

103, 037 

85,200 

5,715 

8, 624,  450 

490, 192 

852. 000 

39,005 

421, 882 

19,427 

25, 517 

836 

722.425 

324, 532 

164,264 

15,357 

18,168,583 

1,698.667 

1,642,605 

106,499 

888, 754 

58. 326 

49,  213 

3,006 

691, 967 

11,610,707 

530,637 

534, 621 

10,005,647^ 

467, 662 

1,226,578 

21.516.354 

998,  299 

104,099 
50,493 
51,600 

2, 602. 476 
262, 46u 
516.000 

78, 491 
5,048 
5,160 

71. 346 
42,  097 
41, 412 

1,  783, 659 
210.485 
414, 120 

53, 510 
4,209 
4,140 

175,445 
92,590 
93, 012 

4.386,125 
462, 950 
930, 120 

132, 001 
9,257 
9,300 

206, 192  3, 370, 940 

8A,699 

154,855  2,408,255  ,  61,869  1  361,047 

5, 779, 195 

150, 658 

3,629 

303 

2,979 

90,725 

1.515 

29,790 

2,721 

30 

298 

3,629 

303 

2,979 

90,726 

1,516 
29,790 

1     III 

122, 030 

2,721 
30 

Blaeback ' ' 

Steelhead 

298 

Total 

\ 

1 

1 

6,911  1     122.o:;0  1     3.049 

6.911 

64,502 
16,542 
45. 714 

3,049 

1 

1 

Seines: 

Chinook 

Blaeback 

Steelhead  .... 

10, 750 
2, 250 
9,013 

268,750 
11,250 
90,130 

8,063 
225 
901 

53, 752 
14,292 
36, 701 

1, 343, 800 

71, 460 

367, 010 

41,402 

1,425 

,     3,669 

1 

1,612,650 

82,  710 

457, 140 

49,466 
1,650 
4,570 

Total 

22,013 

370, 130 

9,189 

104, 743 

1, 782, 270 

46, 496 

126, 758   2, 152, 400 

55,685 

Gill  nets: 

Chinook 

Blaeback 

Steelhead 

369,196 
81,909 
29,593 

9,229,700 
409,545 
296,935 

288,730 
8,440 
3,  819 

211,675 
25,718 
18,635 

5.  366, 675 
138, 590 
186, 360 

166, 167 

2,884 
2,467 

580,871 

107,  627 

48,228 

14,596,375 
548,135 
482,285 

464, 897 

11, 324 

6,286 

Total 

480,698 

9,935,180 

300,989     256,028 

5,691,815  |171,518  !  736.726   15,626.796 

472, 507 
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apparatus  the  numbeff  tceightj  and  value  of  each  epet^es  of  salmon  ta         j 
the  Columbia  liiver  in  1889^  1890, 1891,  and  i^df— Continued. 


Apparatus  and 

Oregon. 

Washington. 

Total. 

species. 

No. 

Lbs. 

Value. 

No. 

Lbs. 

Value. 

No. 

Lbs. 

^•^^. 

1890. 

Wheels : 

Chinook 

Blneback 

Steelhead  .... 
Silver 

83,202 

529, 646 

71,230 

4,660 

2,080,053 

2, 648, 155 

712,390 

31,612 

$62,401 

70,444 

16, 474 

740 

27,072 

207,298 

13,801 

1.50O 

000,817 

1,036,465 

138,010 

10,500 

$20,079 

30,431 

2.322 

210 

111,174 

736,044 

85,040 

6,160 

2,779,370 

3,684,620 

860,400 

42,112 

9S9 

Total 

688,747 

5,472,210 

150, 068 

250,571 

1,884,202 

53,042 

030, 318 

7.356,502 

213,  Wfl 

Dip    nets    and 
aqnaw  nets : 

Chinook 

Blneback 

Steelhead 

Silver 

5,021 
32,748 
U.OOO 
10,180 

125,534 

163,740 

110. 000 

71,260 

1.058 
2,450 
1,650 
1,068 

2,242 
7,717 
1,402 
4,500 

56,068 
38,585 
14,025 
31,600 

841 
570 
210 
472 

7,263 
40.465 
12,402 
14,680 

181.602 
202,325 
124.025 
102,760 

2,m 

3,(09 
1.80 
l,5tf 

Total 

68,049 

470, 534 

7,126 

16,861 

140, 178 

2,102 

74, 810 

610, 712 

9,228 

All  apparatus : 

Chinook 

Blueback 

Steelhead 

Silver 

572,268 

007,046 

172,445 

14,840 

14,306,512 

3, 485, 155 

1,724,455 

102,872 

430,643 
05,607 
28,004 

1,817 

370,616 

207,425 

114, 930 

6,000 

0,340,236 

1, 407, 100 

1. 140, 305 

42,000 

286.620 

30,558 

13,106 

682 

042,884 

004,471 

287, 376 

20,840 

23.646,747 

4,082,255 

2,873,760 

144,872 

735,263 

135,105 

41.110 

2,4M 

Total 

1,456,509 

19,618,994 

565,071 

788,071 

12,028,040 

338,966 

2,245,670 

31,647,634 

904,037 

1801. 

Pound  nets: 

Chinook 

Blueback 

Steelhead.... 

106,083 
22,088 
54,080 

2,724,575 
114,940 
540,800 

108,083 
2,298 
7,020 

04,624 
52,164 
44,448 

2,365,600 
260,840 
444,464 

94,604 
5.336 
6,308 

203,607 
76,162 
08,628 

5,000,175 
376,780 
085.264 

203,577 

7,6M 

13,337 

Total 

186,051 

3,380,315 

118,310  1  191,236 

3,070,004  106, 238' 

377,287 

6,461,219 

224,  M8 

Trap  nets : 

Chinook 

Blneback 

630 
148 
780 

15.750 

740 

7,860 

630 
15 

712 

17,800 

712 

1,342 

148 

1,287 

33,650 

740 

12,870 

1,342 
15 

Steelhead  .... 

118 
763 

501 

6,010 

76 

193 

Total 

1.564 

16, 480 

2,252 

5,U02 

857 

24,350 

1.213 

22,810 

787 

2,777 

47,160 

1,550 

Seines: 

Chinook 

Blueback 

Steelhead 

Silver 

412.225 

11,260 

50,920 

5,999 

16. 489 
225 
010 
100 

48,506 

8,325 

27,400 

1,214,000 

41,625 

274,600 

36,884 
1.221 
6,467 

65,085 

10,677 

32,561 

857 

1,627,125 

52,885 

325,610 

6,090 

53,371 
1,44« 

190 

Total 

24, 090 

480,404 

17,823 

84,390 

1,531,215 

43,572 

100,080 

2,011,610 

61,396 

Gill  nets: 

Chinook 

Blueback 

Steelhead 

Silver 

448, 500 

25,679 

17,274 

285 

11,212,500 

131,395 

172.740 

1,995 

Jl47,031 

4,102 

3,541 

60 

208,633 

15,268 

20,581 

604 

6,341,525 

76,340 

205,815 

4,858 

208,503 

2,580 

3,468 

145 

667,133 

40,047 

37,855 

070 

16,554.026 

207,735 

378,555 

0,853 

655,624 

6,601 

7,009 

205 

Total 

491, 738 

11,518,630    454,734 

245, 176 

5,628,538 

214, 706 

736,014 

17,147,168 

i    669,529 

Wheels: 

Chinook 

Blueback 

Steelhead 

Silver 

23,645 

80,004 

27, 053 

4,920 

501,153 

400,020 

270,530 

34,440 

17,736 

12,000 

6,675 

033 

0,621 
36,675 
11,536 

2,730 

240,640 

183,375 

116,360 

10,110 

7,216 

6,502 

3,460 

673 

83,266 

116,670 

38,689 

7,660 

831,003 

583,385 

386,880 

63,650 

24,951 

17,508 

10,18S 

1,506 

Total 

135,622 

1,206,143      37,343 

60,562 

558,385 

16, 751 

106,184 

1,864,528 

54,  OM 

Dip    nets    and 
squaw  nets : 

Chinook 

Blneback 

1     Sleelhead  .... 
\     Silver 

2,943 
30, 436 

7,459 
10, 370 

73,591 

152,182 
74,590 
72,591 

1,110 
2,388 
1,140 
1,080 

403 

13,887 

2.016 

4,260 

10,083 
60,918 
20,164 
20,820 

161 
014 
802 
447 

8,346 
44,323 

0,475 
14,630 

83,674 
213,100 

84,754 
102,411 

1,270 
8,303 
1,451 
1,636 

Total 

* 

51.  208 

872,954 

5,745 

501, 987 

21, 028 

19, 431 

2,272 

20,560 

120,985 

1,814 

71,774 

483,838 

7,550 

All  appaxatns: 

Chinook 

Blneback 

Steelhead 

Silver 

601,190 

161,  507 

111,744 

16. 432 

15,029.794 

810,537 

1,117,440 

115,025 

362, 580 

126, 319 

106,551 

7,684 

0,190,448 

623,098 

1,065,503 

63,788 

348,150 

16, 562 

10,060 

1,166 

063,779 

287,826 

218,205 

24,116 

24,220.242 

1,433,035 

2,182,843 

168,813 

040,137 

36,500 

38,511 

3,437 

Total 

890, 873 

1 

17,072,796 

634,718 

603,143 

10,932,837 

383,057 

1,404,016 

28,005,633 

1,018,675 
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U  ah^nnng  hi  apparatus  the  number,  weight,  and  value  of  each  epecies  of  salmon  taken 
in  the  Columbia  River  in  1889,  1890, 1891,  and  189S—Coutmiied. 


sArataaaod 

Oregon. 

WashlDgtoD. 

Total. 

speciee. 

No. 

Lbs. 

Yalae. 

No. 

Lbs. 

Value. 

No. 

Lbs. 

Value. 

1892. 
id  neto: 

inook 

neback 

»elliead 

127,627 

99.602 

112,661 

3,191,676 

498,010 

1,126,610 

$127,627 
10,010 
16, 899 

89,852 

191,222 

76,908 

2,246,300 
956, 110 
769,980 

189,852 
19, 122 
11,549 

217,479 
290,824 
189,659 

5,537,975 
1,454,120 
1,896,590 

$217,479 
29, 132 
28,448 

ToUl 

339,890 

4,816,295 

154,636 

358,072 

3,972,390 

120,523 

697,962 

8,788,685 

275,059 

» neto: 
inook 

XAl>ACk    .... 

530 

240 
879 

13,250 
1,200 
8,790 

530 
24 

20 

500 

20. 

550 
240 

13,750 

1.200 

10,290 

550 
24 

wlliead 

132 

150 

1,500 

150 

1,029 

282 

Totol 

1,649 

23,240 

686 

170 

2,000 

170  ,        1,819 

25,240 

856 

as: 

inook 

leback  .... 

>elheBd 

■v«r ........ 

27,707 

48,347 

18,544 

1,428 

689,535 

237,735 

185,352 

10,000 

20,686 

7,132 

3,707 

300 

27,582 
76,031 
84,843 

689,550 
375, 185 
348,430 

20,687 

11,256 

6,969 

66,289 

123,378 

53,387 

1,428 

1,379,085 

612,920 

633.782 

10,000 

41,373 

18.388 

10, 676 

300 

Totol 

96,026 

1,122,622 

31,825 

137,456 

1. 413, 165 

38, 912      233,482 

2,535,787 

70, 737 

neto: 

inook 

iieback 

folbead 

ver 

355,715 
94,141 
37,043 

8,892,870 
407.706 
370,430 

355,715 
9.714 
5,866 

223,197 

21.021 

33,428 

714 

5,715,676 

110, 105 

334,280 

5,000 

223,167 

3,303 

6,000 

150 

678,912 

115,162 

70,471 

714 

14,608,645 

680,810 

704,710 

5,000 

578.882 

13,017 

10,956 

150 

Totol 

486,899 

9,734,005    371,296 

278,360 

6, 165, 060 

231, 710 

766,259  15,899,065 

603,005 

»elB: 

Linook 

oeback 

aelhead 

Lver 

45.964 

314,685 

95,664 

39,255 

1,149,115 

1,572,923 

956,540 

274,785 

34,474 

47, 187 

28,666 

8,234 

16,705 

145,766 

45,056 

4,872 

417, 630 

728,832 

450,560 

34,104 

12,529 

21,865 

13,  517 

1,028 

62,669 
460,351 
140,710 

44,127 

1,666,745 

2,301,755 

1,407,100 

308,889 

47,003 

69,052 

42, 213 

9,257 

Totol 

486,458 

8,953,363 

118,591 

212,399 

1, 631, 126 

48,934 

707,857 

5,584,489 

167,525 

neto    and 
sqaawneto: 

linook 

lueback 

eelhead 

Iyer 

1,356 
69,023 

6,780 
12,386 

33,900 

295,109 

67,802 

86,703 

600 
4,427 
1,017 
1,301 

578 

15,380 

2,890 

4,850 

14,450 
76,900 
28,900 
33,950 

217 

1,154 

434 

510 

1,984 
74,403 

9,670 
17,236 

48,350 
372,009 

96,702 
120,653 

726 
5,581 
1,451 
1,811 

Totol 

79.545 

483,514 

7,254 

23,698 

154,200 

2,316 

1U3. 243 

637,714 

9,569 

apparatiu: 

limook 

ineback  .... 
eelhead  — 
lver 

558,899 

615,938 

271,561 

53,069 

13,970,845 

8,075,682 

2,715,524 

371,188 

539,541 

78,494 

56,317 

9,835 

357,934 

448,420 

193,365 

10, 436 

9,084,105 

2, 247, 132 

1, 933, 660 

73,054 

346,472 

56,700 

37,709 

1,683 

916,833 

1,064,358 

464,926 

63,505 

23,054,450 

5,322,814 

4,649,174 

444,542 

886,013 

135,194 

94,026 

11,518 

Totol 

1.499,467 

20,133,039 

684,187 

1,010,165 

13,337,941 

442,564 

2,509,622 

33,470,980 

1, 126,  751 

nber  and  location  of  the  salmon  canneries  operated  on  the  Columbia  Biver ,  1889-92. 


Location. 

1888. 

1890. 

1891. 

8 

1 
1 

1 
1 

1892. 

Location. 

1889. 

1890. 

1891. 

1892. 

SOO: 

storia 

8 
1 
1 
1 
1 

8 
...... 

1 
1 

1 

8 

«  1 

1 

Washington: 
n  waco 

1 

1 

[ifton 

Knappton 

aple  Dell 

Chinook 

1 
1 

1 
1 
1 
1 
1 
1 

'ArramdalA      

Pillar  Rook 

(lies -. 

Brookfleld 

Oilo 

Waterford 

>rtlaiid  4..'...^...^.^-- 

Eureka 

CAthliunet 

Totol 

12 

12 

12 

14 

Bay  View 

T?airlf»  Cliif   

Totol 

9 

9 

10 

10 

Grand  totol 

21 

21 

22 

24 

a  This  cannery,  on  the  Willametto  Biyer,  receiyed  ito  fish  from  the  Columbia  Kiver. 
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Table  shuwintf  hy  species  the  salmon  pack  of  the  Columbia  liiverfrom  1889  to  189$. 


States  and  Hpeciefi. 

1880. 

1890.                               1891. 

1882. 

Ciisea. 

Yalne. 

Cases. 

Yaloe. 

Cases. 

Value. 

Caoes. 

Value. 

Oregon : 

Chinook 

Blaeback  

Steelboad 

Silver 

140, 741 
15,  979 
11,692 

1844,446 
90, 628 
49,899 

196. 414 
53, 351 
26,608 

$1,138,787 
268,104 
106, 432 

222,963 
10,859 
15,584 

$1,279,092 
58,816 
62,236 

214,631 

51,106 

45,403 

4.176 

$1,244,500 

287.964 

181.612 

20,880 

• 

Total 

168,412 

984,973 

276, 373 

1, 513, 323 

249.406 

1,400,144 

315,316 

1.734,976 

Waebinjston : 
Chinook 

125,956 

1,818 

13, 609 

755,736 
10,423 
58,688 

139,190 

3, 994 

16,217 

807,300 
21,965 
64,868 

130,944 

4,623 

13,980 

750.474 
25,426 
56,920 

129.636 
15,441 
26,945 

751,888 

Bluebaok  

Steclhead 

Silver 

84.925 
107,280 

Total 

141,473 

824,847 

159,401 

894,133 

149,547 

840,820 

172.022 

944,093 

Total  for  river: 
Chinook 

266.697 
17, 797 
25,391 

1,  600, 182 
101, 051 
108, 587 

335,604 
57, 345 
42,825 

1, 946, 087 
290,069 
171,300 

353,907 
16,482 
29,564 

2,038.566 

84,242 

118, 156 

344,267 

66,547 

72,348 

4.176 

1.996,388 

372,909 

288.892 

20.880 

Blueback 

Steelhead 

SUver 

.....   . . 

Total 

309,885 

1,809,820 

435, 774 

2, 407, 456 

398,953 

2, 240, 964 

487,338 

2,679,069 

In  1893  the  pack  of  Chinook  salmon  amounted  to  290,000  oases. 

Table  shotping  by  months  the  number  and  weight  of  each  species  of  salman  utilized  for 
canning  purposes  on  the  Columbia  Hirer  in  1889, 1890, 1891,  and  1892. 


Years  and 
months. 


1889. 


April 
May. 
June 
July . 


Total. 
1890. 


April... 
May  — 
June  ... 
July  — 
August. 


Total. 
1891. 


April . . . 
May.... 
June  ... 
July  — 
August. 


Total 
1892. 
April 


Apri: 
May 

June 

July 

Angunt 

September. 
October 


ToUl 


Chinook. 


No.  of 
fish. 


89.266 
156,117 
168.959 
301,254 


Gross 
weight. 


Pcwnds. 
2,231,650 
3,002,925 
4,223,975 
7,535,350 


715,596  17,893,900 


32,727 
236.776 
252,754 
357,183 

13,941 


893,381 


82,413 

184,090 

223,964 

398,247 

58,670 


947,384 


55,021 
187,402 
239,498 
343,421 

84,124 


818,175 
5,919,400 
6.318,850 
8,932,575 

348,525 


22,337,525 


2,060,325  17,437 

4,502,250  55,229 

5,599,100  83,743 

9,9.>6,175  !  32,380 

1,466,750  3,701 


Blueback. 


No.  of 
fish. 


36,676 

76,517 
82,453 
36,717 


232.363 


63,180 
202,580 
297,234 
150,299 

22,107 


735,400 


23,584,600 


1,375,525 
4,687,300 
5,987,450 
8,585,525 
2,103,100 


192,499 


86,449 
308,946 
330,558 
128,043 

19,110 


909,556  22,738,900    873,106 


Gross 
weight. 


Pounds. 
183,380 
382,585 
412,265 
183,585 


1,161,815 


315,900 

1,012,900 

1.486,170 

751,495 

110,535 


3,677,000 


87,185 
276,145 
418,715 
161,945 

18,505 


962,495 


432,245 
1,544,730 
1,6.')2,790 

640,215 
95,550 


Steelhead. 


Silver. 


ToUl. 


No.  of 
fish. 


Gross 
weight. 


No.  of 
fish. 


9,406 
14,709 
62,695 
76,166 


162,978 


11,005 
22,983 
87,567 
139,596 
15.535 


Pounds. 

94,080 

147,090 

626,950 

761,060 


1,629,780 


110,050  . 
229,830  ' 
875,670  '. 
1.395,960  . 
155,350  . 


Gross 
weight. 


Powv^. 


No.  of 

fish. 


135.350 
247.343 

314,107 
414,137 


276,686  2,766.860 


5,178 
13,314 
52,676 
97,900 
21,286 


61,780 
133,140 
526,760 
979,000 
212,860 


1.110,937 


106,912 
462,389 
637.555 
647,078 
51,583 


Groaa 
weight. 


Poioub. 

2,509,110 
4,432,600 
5,263,190 
8,480.595 


20,685,485 


1,905,467 


106.028 
252,633 

360,383 

528.536 

83,657 


190,354  1,903,540  ' ' 1,330,237 


10,503 
32,795 
141,194 
199,333 
52,991 
11.1:93 
22,620 


105.030  I 
327,950 
1.411,940 
1,993,330 
.'^29,910 
112,930 
226,290 


19.489 
33,966 


4,365,530    470,738  4,707,380  ;  53,455 


136,423 
237,762 


151,978 
529,233 
711,250 
670,797 
156,225 
30.782 
56,595 


374.185  2,306,855 


1,244,125 

7,162,130 

8,680,600 

11.080.030 

614,410 


28,781,386 


2.19P.290 
4,911.535 
6,544,575 
11.097,120 
1,098,115 


26,450,635 


1,912,800 

6.559,9^ 

0.052.180 

11,219,070 

2,728.560 

249,353 

464,052 


32.185, 
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Scarcely  any  attention  is  given  to  the  refuse  at  the  salmon  canneries- 
On  the  Columbia  Eiver  this  waste  yearly  averages  over  7,000,000 
pounds,  or  3,500  tons,  nearly  all  of  which  is  emptied  into  the  river. 
The  only  efforts  to  save  and  utilize  this  valuable  waste  product  are  at 
Astoria,  and  there  but  a  small  part  of  the  refuse  is  collected,  as  will  be 
seen  by  the  following  statement  of  the  oil  and  fertilizer  prepared  from 
salmon  waste  at  a  small  factory : 


Years. 


Oil. 


r 


Gallons.  :  Value. 


X889 15,000 

1890 i  12,000 

1891 26,000 

1802 30,000 


$3,600 
2,880 
6,  240 
6,750 


Scrap. 


Tods.    Value. 


25 
35 
40 


$500 
700 
800 


Summary  of  the  salmon  industry. — From  1866,  the  year  in  which  sal- 
xnon  canning  began  on  the  Columbia  Biver,  to  1893,  inclusive,  the  gross 
^v-eight  of  the  salmon  utilized  for  canning  was  over  658,000,000  pounds, 
SLXid  the  value  of  the  pack  was  over  $59,000,00  0.  The  annual  results 
o£  this  industry  are  shown  in  the  following  table : 

Summary  of  salmon-canning  industry  of  the  Columbia  River  from  1866  to  189S. 


^ear. 

Gross 
weight  of 
salmon  util- 
ized. 

No.  of 

cases 

packed. 

Value. 

Aver- 1 

value  1 

per 

case. 

Tear. 

Gross 
weijjht  of 
salmon  util- 
ized. 

JNo.  of 

cases 

packed. 

Value. 

Aver- 
ago 

value 
per 

case. 

X866.... 

1867 

1868.... 
1869 

1870 

1871 

1872 

1873 

1874.... 

1875 

1876.... 
1877.... 

1878 

187».... 
1880.... 

Pound». 

260,000 

1, 170, 000 

1,820,000 

6,500,000 

9.750,000 

13,000,000 

16, 250, 000 

16,250,000 

22,750,000 

24,875,000 

29,250,000 

24,700,000 

29.900,000 

31, 200, 000 

34,450,000 

4.000 
18,000 
28.000 
100.000 
150,000 
200,000 
250,000 
260,000 
350.000 
375,000 
450,000 
380.000 
460,000 
480  000 
530,000 

$64,000 
288,000 
392,000 
1, 350. 000 
1.800.000 
2,100,000 
2, 325, 000 
2,250.000 
2,625,000 
2, 250, 000 
2, 475, 000 
2,052,000 
2,800,000 
2, 640, 000 
2, 650. 000 

$16.00 

16,00 

14.00 

13.50 

12.00 

10.60 

9.80 

9.00 

7.50 

6.00 

5.50 

5.40 

5.  DO 

5.50 

5.00  j 

1881.... 
1882.... 
1883.... 
1884.... 
1885  ... . 
1886.... 
1887  ... . 
1888...- 
1889.... 
1890.... 
1891.... 
1892.... 
1893.... 

Total.. 

Pounds. 
35,750)000 
35, 184, 500 
40,911,000 
40,300,000 
35,997,000 
29,152,000 
23,140,000 
24,211,005 
20,685,495 
28, 781, 385 
26, 450, 635 
32,185,995 
24.050,000 

550,000 
541,300 
620, 400 
620,000 
553.  800 
448, 500 
356,000 
372,477 
309,885 
435,774 
398,953 
487, 338 
370, 000 

$2, 475, 000 
2,600,000 
3. 147, 000 
2, 915, 000 
2,500,000 
2, 135, 000 
2, 124,  000 
2, 327, 981 
1,809,820 
2, 407, 456 
2, 240,  964 
2, 679, 009 
2, 107,  500 

$1.50 
4.80 
5.00 
4.70 
4.51 
4.76 
5.97 
6.25 
5.84 
.5.52 
5.62 
5.50 
5.70 

658,424,515   10.098,427 

59,029.790 

5.85 

In  addition  to  the  salmon  used  for  canning,  very  large  quantities 
have  been  salted,  consumed  fresh  locally,  or  shipped  fresh  to  other 
parts  of  the  country..  The  fish  thus  utilized  have  aggregated  about 
192,000,000  pounds,  giving  850,000,000  pounds  as  the  total  salmon  out- 
put of  the  Columbia  Biver  since  1866,  the  value  of  which,  as  sold  fresh, 
canned,  or  salted,  was  $66,000,000.  As  a  matter  of  interest,  it  may  be 
stated  that  if  the  total  salmon  catch  of  the  Columbia  Eiver  could  be 
loaded  into  railroad  cars,  42,500  ordinary  freight  cars  would  be  required 
to  contain  the  fish,  which  would  make  a  solid  train  over  280  miles  long. 

Exportations  of  canned  salmon  from  Astoria. — Queries  are  often  made 
as  to  where  the  enormous  quantities  of  salmon  prepared  in  the  lower 
Columbia  Eiver  and  elsewhere  on  the  Pacific  Coast  are  sold.  In  the 
early  days  of  the  canning  industry,  and  for  several  years  after,  nearly 


250       REPORT  OF   COMMISSIONER  OF  FISH  AND   FISHERIES. 


the  entire  product  was  sold  in  foreign  countries,  and  there  is  still  a  large 
export  trade  with  England,  Australia,  and  other  countries.  Beference 
is  made  to  the  table  of  exports  from  San  Francisco  for  a  statement  of 
the  destination  of  the  canned  salmon  sent  fit)m  that  port.  Much  the 
largest  part  of  the  canned  salmon  exxK>rted  from  Astoria  is  consigned 
to  England.  The  shipments  are  made  exclusively  in  sailing  vessels, 
which  clear  from  Astoria  deeply  laden  with  no  other  merchandise  than 
canned  salmon. 

The  following  is  a  statement  of  the  shipment  by  months  trom  1887  to 
September,  1892,  inclusive: 


Year  and  month. 


ISST^Jtdy 

Aaguat. . . . 
1888— August 

September . 
1889— May 

July 

August 

September. 

November . 
1800— March 

November . 
1891— May 

June 

July 

August — 
1892— February. . 

March 

June 

August 

September . 


Destination. 


England . 
....do.. 

do.. 

....do.. 

do... 

do... 

do.. 

....do... 

do... 

do... 

.....do.. 
.....do.. 

do.. 

do.. 

do.. 

Chile... 

do.. 

England 

...Tdo.. 

do.. 


Cases. 

Net  weight 
of  fish. 

PoundM. 

41.582 

1,995,936 

78, 7W 

3,780,000 

61,226 

2,938,848 

12,869 

617.712 

8,660 

415.200 

23,475 

1,126,800 

74,011 

3,553,488 

20,334 

976,032 

8,124 

389,952 

7,000 

336,000 

20,701 

093,642 

700 

83,600 

1,200 

57,600 

47, 015 

2,256,720 

35,263 

1,692,624 

3,000 

144,000 

600 

24.000 

800 

16.800 

27,107 

1, 320, 336 

46,972 

2,254,656 

Value. 


$218,285 

466,631 

436,824 

90.856 

59,785 

161.125 

501,838 

124,824 

44,864 

85,000 

102,285 

4,200 

7,450 

217,997 

183,724 

1,140 

2.200 

2,450 

160,651 

264,518 


THE  STUBGEON  PISHEKY. 

For  many  years  the  fishermen  of  the  Coluaibia  River  gave  scarcely 
any  attention  to  any  fish  caught  in  their  nets  except  salmon.  Stur- 
geon were  very  plentiful  and  were  caught  incidentally  in  the  salmon 
nets  in  considerable  quantities.  A  few  were  saved  and  sent  to  the 
Portland  market,  and  during  the  winter  months  some  were  also  shipped 
by  steamer  in  a  round  or  undressed  state  to  San  Francisco,  but  as  a 
rule  the  sturgeon  was  looked  upon  as  a  nuisance  and  in  most  cases 
was  knocked  in  the  head  and  set  adrift  in  the  river.  This  practice 
prevailed  up  to  a  comparatively  recent  date. 

In  1888  an  eastern  firm  established  experimental  fishing-camps  at 
several  points  on  the  river  with  a  view  to  determine  the  abundance 
and  location  of  the  sturgeon,  and,  by  shipping  a  few  carloads  of  frozen 
sturgeon,  to  demonstrate  the  feasibility  of  creating  a  market  in  the 
East.  The  undertaking  proved  a  success  from  the  outset,  and  the 
industry  soon  attracted  other  firms  from  the  East,  so  that  in  1892  there 
were  four  firms  interested  in  the  business.  The  catch  increased  from 
060,705  pounds  in  1889  to  3,006,757  pounds  in  1892.  The  fishery  has 
been  of  great  importance  to  the  fishermen  in  that  it  does  not  interfere 
in  any  way  with  their  regular  salmon  operations,  but  is  prosecuted 
after  the  close  of  the  salmon  season,  and  in  1892  added  over  $41,000  to 
their  income. 
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The  sturgeon  fishery  begins  immediately  at  the  close  of  the  salmon 
fishery;  that  is,  about  the  middle  of  August  or  the  first  of  September, 
and  is  followed  to  the  opening  of  the  salmon  season  in  the  following 
April.  Sturgeon  are  found  in  the  river  throughout  the  year,  but  are 
most  abundant  during  the  run  of  sardines,  in  July  and  August,  and 
the  run  of  smelt  in  January  aud  February,  the  sturgeon  feeding  to  a 
considerable  extent  on  these  fish.  The  spawning  season  appears  to  be 
in  November  and  later,  thns  contrasting  strongly  with  the  sturgeon  of 
the  Atlantic  Coast.  Mature  roe,  suitable  for  the  preparation  of  caviar, 
is  not  found  in  quantities  before  November.  With  the  exception  of 
the  sturgeon  taken  incidentally  in  the  salmon  nets,  which  are  sold  for 
local  use,  the  fish  is  neglected  during  the  summer  months. 

Tlie  average  gross  weight  of  the  sturgeon  caught  is  150  pounds,  the 

market  fish  ranging  from  40  to  500  pounds.    Some  fish  of  relatively 

small  size  are  caught,  and  occasionally  very  large  ones  are  taken.    In 

1891  a  sturgeon  taken  near  Kalama  weighed  848  pounds,  and  one  taken 

off  Oak  Point  in  1892  weighed  800  pounds. 

Fishing  is  prosecuted  from  the  mouth  of  the  river  as  far  up  as  the 
Cascades,  a  few  fish  being  taken  above  the  latter  pointy  but  the  bulk 
of  the  catch  is  obtained  between  Astoria  and  Kalama,  a  distance  of 
60  miles.  During  the  early  part  of  the  season  fishing  is  done  nearer  the 
month  of  the  river.  The  fishermen  meet  the  fish  as  they  come  into  the 
Btream  and  move  along  with  them. 

'With  the  exception  of  a  few  gill  nets  employed  in  the  lower  river 
t^be  fishing  is  carried  on  exclusively  with  set  lines.    Each  line  is  pro- 
vided with  200  to  400  hooks,  the  hooks  being  1  foot  apart,  and  5  to  8 
lines  constituting  the  complement  of  each  fishing  boat.    When  the 
fisliing  was  first  inaugurated  lampreys  were  used  for  bait,  but  in  the 
following  year  the  Chinese  method  of  using  baitless  hooks  was  found 
Buccessiiil  and  has  since  been  universally  practiced.    The  hooks  differ 
from  those  used  by  the  Chinese,  however,  in  being  barbed,  but  resem- 
ble them  in  being  ground  to  a  needle-like  x)oint.    The  lines,  as  a  rule, 
are  anchored  across  the  bed  of  the  river,  in  some  cases  diagonally, 
and  also  in  the  bays  formed  by  the  expansion  of  the  river.    At  inter- 
vals of  7  feet  a  junk  bottle  or  block  of  wood  is  fastened  to  the  line  to 
buoy  it  up  and  maintain  it  in  position  about  4  inches  from  the  bottom. 
The  fishermen  closely  study  the  movements  and  habits  of  the  sturgeon 
and  set  their  lines  on  the  grounds  most  frequented.    The  fish  swim- 
ming along  the  bottom  of  the  stream  in  search  of  food,  as  is  their 
habit,  must  necessarily  cross  the  set  lines,  and  are  almost  certain  to  be 
snagged  by  one  or  more  of  the  sharp-pointed  hooks.    In  attempting  to 
free  themselves  more  hooks  are  apt  to  be  caught  in  their  body  and  they 
are  held  fast.    Occasionally  fish  are  taken  showing  healed-up  scars, 
evidence  of  previous  capture  and  escape.    The  lines  are  tended  on  the 
slack  tide  and  are  usually  visited  only  once  in  twenty- four  hours. 

In  1892  the  business  of  buying,  packing,  and  shipping  sturgeon 
was  carried  on  by  two  firms  located,  at  Portland,  Oreg.,  one  at  Kal- 


252       REPORT   OF   COMMISSIONER   OF  FISH   AND   FISHERIES. 

aiua,  Wash.,  and  one  at  Bauier,  Oreg.  There  were  also  nameroas 
receiviug  stations  located  near  the  fishing- grounds.  If,  aft^r  tending 
his  lines,  the  fisherman  is  near  the  head  station  or  packing  hoase,  he 
delivers  his  catch  there;  but  if  some  distance  away  he  takes  it  to  the 
nearest  receiving  station  of  the  firm  with  which  he  has  contracted  to 
furnish  his  catch.  The  prices  received  by  the  fishermen  are  1  cent  per 
pound  as  the  fish  come  from  the  water,  or  1^  cents  per  pound  if  the 
viscera  have  been  removed.  When  the  fish  contain  roe  suitable  for  the 
manufacture  of  caviar,  the  fishermen  remove  it  and  receive  4  cents  per 
X)0und  for  the  same.  As  soon  as  the  fish  are  landed  at  the  packing- 
house a  gang  of  employees  dress  them  for  market.  In  some  cases  the 
skin  is  removed,  in  others  it  is  left  intact.  Afber  dressing,  the  fish  are 
cut  into  sizes  to  fit  the  freezing-pans,  which  are  then  placed  in  bins, 
covered  with  ice  and  salt,  and  frozen  into  solid  cakes.  After  freezing, 
the  blocks  of  sturgeon  are  removed  from  the  pans  and  placed  in  boxes 
holding  from  200  to  250  pounds,  which  are  loaded  into  refrigerator  cars 
and  shipped  to  market.  Most  of  the  catch  has  been  sent  to  Sandusky, 
Ohio,  Chicago,  111.,  and  New  York  City,  where  it  is  smoked  and  finds  a 
ready  sale  at  good  prices.  The  number  of  car  loads  of  fresh  sturgeon 
sent  east  was  25  in  1889,  77  in  1890, 102  in  1891,  and  115  in  1892. 

One  product  of  the  sturgeon  is  used  entirely  by  the  Chinese,  namely, 
the  spinal  marrow.  As  soon  as  the  fish  are  landed  at  the  packing 
establishment  a  Chinaman,  armed  with  a  hook,  pulls  out  enough  of  the 
marrow  to  furnish  a  good  hold,  then  seizing  it,  draws  the  remainder  of 
it  out  hand  over  hand.  In  the  average-sized  sturgeon  the  spinal  cord  is 
4  or  5  feet  long  and  consists  of  long,  white  connecting  links  resembling 
sausages.  These  are  cut  open  and  the  jelly-like  substance  contained 
within  is  scraped  off  and  thrown  away.  This  marrow  is  known  by  the 
Chinese  and  the  trade  under  the  name  of  "bone."  It  is  thoroughly 
dried,  and  if  not  sold  to  the  Chinese  in  this  country  it  is  exported  to 
China,  where  it  is  much  prized  for  making  soups.  The  Chinamen  pay 
4  cents  a  pound  for  this  ''bone"  and  remove  it  from  the  fish  themselves. 

Valuable  as  the  sturgeon  is,  there  seems  to  be  a  large  waste  that 
might  be  utilized  lor  fertilizing  purposes.  Nearly  half  the  gross 
weight  of  the  fish  is  at  present  thrown  away,  the  head,  viscera,  and 
skin  being  discarded.  This  refuse  contains  more  or  less  oil  and  valu- 
able fertilizing  properties,  and  could,  no  doubt,  be  utilized  to  great 
advantage. 

The  sturgeon  fishery  of  this  river  was  investigated  for  the  United 
States  Fish  Commission  by  the  writer  in  1889  and  again  in  1892,  the 
various  fishing  camps  and  grounds  and  packing  stations  being  visited 
each  year,  and  the  firms  engaged  in  the  business  courteously  furnished 
the  desired  statistical  and  general  information.  Up  to  the  date  of  the 
last  visit  sturgeon  had  been  found  in  ample  abundance  for  the  demands 
of  the  firms,  but  the  fishermen  were  beginning  to  complain  of  a  growing 
scarcity.  As  is  usual  in  such  cases,  more  apparatus  was  required, 
and  this  had  to  be  moved  from  point  to  point  more  frequently  in  order 
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to  keep  up  the  catch.  Advices  received  from  this  river  in  1893  reported 
a  great  scarcity  of  sturgeon,  which  was  followed  in  1894  by  a  still  more 
marked  decrease  in  the  abundance  of  the  fish,  so  that  the  persons  inter- 
ested were  obliged  to  discontinue  the  business,  and  some  moved  their 
plants  to  Grays  Harbor,  Wash.,  and  Fraser  River,  British  Columbia. 
The  absence  of  any  x)rotective  laws  or  a  close  season  during  the  spawn- 
ing i)eriod,  together  with  the  avidity  with  which  the  fishing  was  prose- 
cuted, have  doubtless  led  to  this  destruction  of  a  once  valuable  fishery. 
The  failure  of  the  States  to  take  proper  action  for  the  preservation  of 
the  sturgeon  has  no  doubt  been  due  to  the  recent  date  at  which  the 
fishery  was  established  and  to  the  absence  of  accurate  knowledge  as  to 
its  destructive  tendency.  The  extreme  brevity  of  the  existence  of 
this  fishery  is  very  suggestive,  although  in  keeping  with  other  rivers  of 
the  Eastern  States  in  which  the  sturgeon  fishery  has  been  entirely 
abandoned. 

The  extent  of  the  sturgeon  fishery  of  the  Columbia  River  during  the 
four  years,  1889  to  1892,  is  shown  in  the  following  tables,  relating  to 
persons  employed,  apparatus,  boats,  etc.,  used,  and  quantity  and  value 
of  products. 

Persona  employed  in  the  sturgeon  fishery  of  th4?  Columbia  River, 


Years. 


1889 
IBM 
1891 
1803. 


Fisher- 

Shore em- 

men. 

ployees. 

135 

20 

183 

29 

202 

35 

287 

53 

Total 


155 
212 
237 
340 


Boattf  apparatus f  and  other  property  employed  in  the  sturgeon  fishery  of  the  Columbia 

Biver. 


Items. 


Boats 

Set  lines 

GiUnets 

Shore  property. 
Cash  capital... 


Total 


1889. 


No. 


90 

630 

15 


Value. 


f2,260 
6,300 
1,500 

17,200 
8,900 


36,160 


1890. 


Kd. 


122 

854 

15 


Value. 


$3,050 

8,540 

1.500 

23,500 

14,000 


50,590 


1891. 


No. 


135 

945 

15 


Value. 


$3,375 

9,450 

1,500 

24,500 

21,000 


59, 825 


1892. 


No.      Value. 


200 

1,322 

15 


$8,690 
13.220 
1,500 
27,000 
40,000 


90,410 


Products  of  the  sturgeon  fishery  of  the  Columbia  Biver, 


Products. 


Plesb 

Eoe 

Harrow 

Sounds  — 

Total 


1B89. 


Founds. 


921,945 

21,275 

15,500 

1,195 


960,705 


Value. 


$10,094 

851 

1,395 

2,902 


16,242 


1890. 


Founds. 


1,627,434 

36,650 

33,300 

2,326 


1, 696, 709 


Value. 


$17, 275 
1,346 
2,331 
8,487 


24,439 


1891. 


Founds. 


1, 868, 902 

47,680 

89,400 

3,117 


1,969,099 


Value. 


$20,447 
1,907 
1,970 
4,676 


29,000 


1892. 


Pounds. 


2,915,428 

.      47,260 

66,020 

4,406 


3,006,757 


Value. 


$30,904 
1,890 
2,241 
6,758 


41,748 


254       REPORT  OF  COMMISSIONER  OF  FISH  AND   FISHERIES. 

THE  FISH  TRADE   OF  PORTLAND,  OREGK)N. 

The  fish  business  of  Portland  is  of  considerable  extent  and  is  one  of 
the  most  important  branches  of  trade.  In  the  wholesale  trade,  fresh, 
pickled,  and  canned  salmon,  and  fresh  sturgeon  are  handled  in  large 
quantities,  the  fresh  fish  being  shipped  in  refrigerat'Or  cars  to  x>oint8 
east  of  the  Missouri  Biver.  One  salmon  cannery  is  located  within  the 
city  limits,  and  several  others  on  the  Columbia  Eiver  and  in  other 
places  are  owned  by  persons  having  their  business  headquarters  at 
Portland. 

A  good  variety  of  fresh- water  and  salt-water  fish  may  be  found  in 
the  markets  of  the  city  at  almost  any  time  in  the  year.  German  carp, 
shad,  and  catfish,  which  were  only  recently  introduced  into  that  part 
of  the  country,  have  wonderfully  increased  and  are  found  constantly 
in  the  markets.  Their  abundance  is  such  that  at  times  it  is  difficult  to 
sell  them  at  any  price.  Salmon  is  the  favorite  fish  and  is  usually  sold 
at  a  very  reasonable  price.  Any  recent  decrease  in  the  quantities  of 
carp,  shad,  and  catfish  consumed  in  Portland  may  be  attributed  to 
the  increased  use  of  salmon.  Garp  and  catfish  are  plentiful  around  the 
city  docks  and  are  also  very  abundant  in  the  several  streams  adjacent 
to  Portland. 

The  salt-water  fish  entering  into  the  fresh-fish  trade  of  Portland 
come  largely  from  Puget  Sound.  ^Native  oysters  are  brought  from 
WiUapa  Bay  and  the  Yaquina  Biver  in  sacks  holding  about  100  pounds 
each.  Grawfish  are  common  and  come  from  the  sloughs  of  the  Wil- 
lamette Biver,  a  few  miles  from  the  city.  The  crabs  and  clams  which 
are  consumed  locally  are  received  from  Willapa  Bay  and  the  mouth  of 
the  Golumbia  Biver. 

In  the  following  table  the  extent  of  the  fresh-fish  trade  of  Portland 
in  the  years  1889  to  1892  is  shown.  The  values  given  represent  the 
prices  paid  by  the  dealers  to  the  fishermen. 

Freah-fish  trade  of  Portland,  Oregon, 


Species. 


1889. 


PoandB. 


Caltas-cod. 
Flonnders  . 
Halibut.... 
Herring  ... 

Perch 

Salmon 

Shad 

Smelt 

Trout 

Other  fish  . 

Clams 

Oysters — 

Crabs 

Crawfish... 

Total 


20.109 
00,117 
55,000 
55,214 
90,212 

830,105 
10, 145 

198, 460 

13, 319 

8,328 

50,115 

200,000 

7,200 

20,000 


1,618,324 


Value. 


$1,005 
1,804 
2.750 
1,656 
2.706 
32,050 

507 
4.962 
1.998 

833 
1.250 
5,000 

260 
3,000 


59,771 


1890. 


Pounds. 


22,320 
65,220 
61,108 
60,512 
95.317 

920.222 
20.360 

101, 115 
14,270 
29,958 
60,340 

210,000 
13,350 
25,000 


1,099,092 


Value. 


$1. 116 
1,957 
8,055 
1,815 
2,860 

36,800 
1,018 
2,528 
2,140 
2,387 
1,500 
5,250 
467 
3.750 


66,643 


1891. 


Pounds. 


28,260 
70,360 
75,320 
64,670 
98,230 

960,115 
31.125 

149, 870 
16,180 
63,604 
70,  530 

260.000 
18,000 
30,000 


1,936,354 


$1,413 
3,111 
3,766 
1,940 
2,947 

38,400 
1,556 
3,746 
2,427 
2,634 
1,763 
6,500 
030 
4,800 


74,633 


1882. 


Value.  I  Pounds. 


30.119 

75,108 
122,500 

71.870 

110, 100 

1,004,320 

45,840 
300,422 

19,430 
103,470 

80.240 
310,000 

21.000 

20,000 


2,321,079 


Value. 


$1,306 
2,253 
0.125 
2.156 
3.305 

30.130 
2,292 
7.510 
2,914 
4. 529 
2,000 
7.400 
756 
3,000 


75,875 
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WASHINGTON. 


GENERAL  IHPOBTANOE  OF  THE  FISHERIES. 

The  fisheries  of  this  State  are  more  valuable  than  those  of  Oregon, 
owing  to  a  greater  development  of  the  oyster  industry,  the  pelagic  fur- 
seal  fishery,  and  the  general  fisheries  for  salt-water  fish,  although  the 
extent  of  the  salmon  fishery  is  considerably  less  than  in  Oregon. 

The  fishing  industry  of  the  State  has  witnessed  a  gratifying  increase 
yearly.  In  the  face  of  the  depressed  condition  of  trade  during  part  of 
the  time  covered  by  this  report  the  fisheries  underwent  a  noteworthy 
development,  and  the  continued  increase  in  the  State's  population  will 
DO  doubt  lead  to  a  still  more  important  fishing  business. 

As  at  present  prosecuted  the  fisheries  of  Washington  of  special  prom- 
inence are  the  salmon  and  sturgeon  fisheries  of  the  Columbia  Biver, 
Grays  Harbor,  and  Whatcom  County,  the  oyster  industry  of  Willapa 
Bay,  the  general  food-fish  and  fur-seal  fisheries  of  Puget  Sound  and 
Strait  of  Fuca,  and  the  cod  fishery  of  Skagit  County. 

The  fishing  industry  of  Washington  in  1892  gave  employment  to  4,310 
persons;  the  capital  invested  was  $1,593,567;  the  value  of  the  products 
was  $931,568.  Statistics  showing  the  aggregate  of  the  business  in  1892 
and  in  the  three  preceding  years  are  given  in  the  following  tables: 

Persons  employed  in  the  fisheries  of  Washington. 


How  engaged. 


On  fishing  vesMls 

On  transporting  Teasels. . . . 

Id  shore  fisheries 

On  shore,  in  canneries,  etc 

Total 


1880. 

1890. 

1891. 

1802. 

103 

28 

2,528 

704 

95 

27 

2, 479 

662 

217 

40 

2,818 

778 

831 
45 

3,082 
862 

8,303 

3.263 

8,853 

4,810 

Vessels,  boats,  aj^araius,  share  property,  and  cash  capital  of  the  fisheries  of  Washington. 


Items. 


Vessels  fishing 

Tonnage 

Outfit 

Vessels  transporting 

Tonnage 

Outfit 

Boats 

A  pparatus — Tessel  fisheries : 

Seines 

Gill  nets 

Lines 

Guns  and  spears 

Apparatus— snore  fisheries : 

Gill  nets 

Pound  and  trap  net* 

Seines 

Kcef  nets 

Uinornets 

Wheels 

Lines 

Toogs,  rakes,  and  hoes 

Guns,  spears,  harpoons,  etc 

Shore  property 

Cttsh  capital 


8 
319. 10 


cap] 
Total 


1880. 


No. 


12 
109.38 


1,277 
1 


838 
137 
120 


Value. 


1890. 


130,850 


10,245 
16,050 


7,820 
108.414 

75 


15 
9 


700 
1,400 

98,987 
92,300 
38,960 


75 

26,000 

8,820 

802 

1,060 

363,460 

461,000 


No.        Value. 


9 
254.57 


12 
107.18 


1,280 


743 

74 

126 


18 
12 


$24,550 


8,775 
11,900 


1,600 
106,176 

75 


1891. 


No. 


19 

588.83 


15 
166.11 


490 
1.400 

07,830 
58,200 
86,760 


90 

48,600 

3,630 

3,492 

1,050 

308.280 

405,000 


1,261,078  , 11,117,687 


1,474 
3 


871 

118 

151 

20 

23 

14 


Value. 


$46,860 


10.305 
81,300 


3.700 
123, 510 

.  625 


956 
8,153 

112, 137 

117,200 

45,776 

1,000 

116 

46,000 

3,071 

4,105 

1,222 

442.550 

405,000 


1892. 


No. 


33 
1.000.17 


18 
176.96 


1,690 

1 
1 


885 

157 

162 

10 

20 

17 


Value. 


$86,780 


27,880 
28,900 


6,760 
132,830 

75 

60 

•  1,766 

4.517 

112,660 

124,700 

46,650 

600 

100 

40,000 

4,066 

8,605 

1,700 

417,800 

546.000 


1, 486, 663  I \,?aa,^«\ 


\ 


\ 


\ 
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Products  of  the  fisheries  of  Washington, 


Species. 


Black-cod 

BIneback  salmon 

Chioook  salmon 

Cod,  salted 

Cultus-cod 

Dog  salmon 

Flounders 

Halibut 

Herring 

Humpback  salmon 

Perch 

Eockfish 

Shad 

Silver  salmon 

Smelt 

Steelhead  salmon 

Sturgeon 

Trout,  black-spotted. . . 

Trout,  salmon 

Crabs ■ 

Shrimp 

Clams 

Oysters 

Shales 

Fur  seals 

Frogs , 

Dogfish  oil 


Total 


1889. 


Pounds . 


Value. 


10, 


4, 


7. 


490,192 

207,756 

80,000 

267,000 

413, 327 

105,000 

685,000 

215,000 

322.392 

23,000 

102.000 

21, 010 

020, 815 

203.000 

962,805 

218, 985 

12,000 

13.000 

22,400 

1,500 

438,000 

547,400 


7,500 
28,500 


$19. 427 

455, 913 

2,800 

5,360 

4,189 

1,700 

15,640 

2,475 

5,615 

460 

2,910 

2.055 

86,944 

3,750 

27,884 

2,300 

1,800 

890 

840 

300 

3,650 

128,604 

800 

30,190 

8,000 

1,330 


26,407,582  810,326 


1890 

. 

Pounds. 

Value. 
$141 

4,700 

1, 487, 100 

30,558 

0,547,343 

291,333 

276,000 

5,620 

918,773 

8. 328 

134,000 

2.255 

740,000 

16, 750 

407,000 

4,590 

44.000 

880 

110.000 

3.  075 

44,167 

3,  .filO 

1,419,172 

30, 621 

236,000 

4,500 

1, 362, 615 

17, 372 

255, 263 

2,871 

15,000 

2,700 

15, 000 

450 

48,400 

1,900 

1,475 

295 

624,000 

5,200 

8,889,000 

147,930 

600 
58,906 

10,813 

4,325 

30,000 

1.400 

26, 619,  821 

655,119 

1891. 


Pounds.     Value. 


13,500 

1, 145, 858 

9,723,673 

85,000 

283,000 

1, 021, 051 

193, 150 

994,500 

506,000 

752, 941 

60,000 

150,000 

59,900 

2,193,320 

272,000 

1,325,423 

503,327 

16,000 

18,000 

09,600 

1,800 

736,800 

9,985,680 


8.413 
33,750 


$405 

26,764 
358,123 
3.400 
6,835 
9,066 
3,288 

23,620 
5,750 

11,967 
1,500 
4,276 
8,590 

39.552 
6,160 

24.279 

6,468 

2.880 

540 

2,760 

450 

6,140 

154,961 

2.400 

70, 179 
3,366 
1,675 


1802. 


Pounds. 


15,000 
2.613.932 
9,843,627 

639,000 

369.000 
3. 310, 115 

184,560 
1,410,500 

617, 112 


65, 

163, 

103. 

3,597, 

321, 

2,419, 

643, 

20, 

20, 

79. 

2, 

684, 

9,896, 


140 
000 
350 
345 
726 
192 
623 
000 
000 
000 
000 
000 
440 


13,125 
37,500 


Value. 


$450 

62.431 

363,863 

21,560 

6,875 

22,190 

3,191 

29.140 

6,817 


36, 767, 287 


1,303 

4.615 

3,183 

00,143 

6,156 

43.419 

5,757 

3,000 

600 

8,550 

600 

6,700 

147,906 

600 

121.528 

5.250 

1.760 


981,568 


The  crabs,  clams,  oysters,  frogs,  oil,  etc .,  specified  by  pounds  in  the 
foregoing  table  are,  in  the  following  supplementary  table,  redaced  to 
the  basis  on  which  they  are  sold  in  the  markets,  and  the  namber  of 
whales  and  fur  seals  are  shown : 


Products. 


Crabs ...number.. 

Clams bushels . . 

Ovsters do — 

Whales number.. 

Fur  seals do 

Frogs do 

Dogfish  oil gallons  . 


1889. 

1890. 

1801. 

1892. 

7,466 

6.257 

125,790 

4 

16,133 

8,914 

148,160 

3 

.23,200 

10,525 

166,428 

12 

26.333 

9.T71 

164,994 

3 

2,875 

36,000 

3,800 

4,620 

61.900 

4,000 

4,267 

40,380 

4,600 

9,148 

63,000 

6,000 
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DETAILED   STATISTICS. 

The  following  series  of  tables  relates  to  the  fisheries  of  Washington 
in  the  years  1889  to  1892,  inclasive.  Figures  for  each  county  are  shown 
in  detail. 


Table  showing  by  oauniiea  the  number  of  persona  employed  in  the  fisheries  of  Washington 

in  18S9,  1890,  1891,  and  1892. 


1889. 

On 
shore, 
in  can- 
neries, 

etc. 

Total. 

1890. 

Gcmnties. 

On 

vessels 
fishing. 

On 
vessels 
trans- 
port- 
ing. 

In 
shore 
fisher« 

ies. 

On 
vessels 
fishing. 

On 
vessels 
trans- 
port- 
ing. 

In 
shore 
Usher- 

ies. 

Hhore, 
in  can- 
neries, 
etc. 

Total. 

Chehalia 

66 

315 

20 

8U 

17 

235 

50 

64 

676 

118 

8 

2 

""'i42 

6* 

184 
3 

74 

315 

20 

32 

29 

408 

50 

70 

783 

121 

■ 

45 

322 

20 

42 

17 

287 

55 

64 

483 

127 

6 

22 

12 

977 

6 

6 

89* 

6* 

189 
3 
5 

"349" 

51 

riflllAvn 

322 

Clarke 

20 

Cowlita 

47 

Jefferson. 

12 

91 

12 
76 

29 

TTing 

452 

Klickitat 

55 

Mason 

70 

Padflo 

23 

7 

22 

694 

Pierce 

137 

s*n  Jnan 

11 

sfkinnMiia 

20 

12 

1,005 

""359 

20 

12 

1,369 

22 

Thnraton 

12 

Wahkiakmn 

5 

6 

1,331 

Total  . .    

103 

28 

2,528 

704 

3. 363 

96 

27 

2,479 

652 

3,253 

1891. 

1892. 

Counties. 

On 
vessels 
fishing. 

On 
vessels 
trans- 
port- 
ing. 

In 
shore 
fisher- 
ies. 

On 
shore, 
in  can- 
neries, 

etc. 

Total. 

On 
vessels 
fishing. 

On 
vessels 
trans- 
port- 
ing. 

In 
shore 
fisher- 
ies. 

On 
shore, 
in  can- 
neries, 

etc. 

Total. 

Chehalis 

45 

356 
20 
32 
17 

323 
08 
64 

651 

139 
6 

7' 

82 

6 

262 
5 
5 
3 

""'332' 
72 

49 
422 

20 
39 
37 

08 

887 

20 

38 

17 

363 

63 

64 

726 

150 

6 

10 

ii' 

83" 

6* 

299 
7 
5 
3 

""346' 

82 

78 

Clallam 

66 

92 

479 

Clarke 

20 

Cowlitz 

49 

Jeffsraon 

20 
96 

5* 

•2fi 

4 

43 

Kin« 

506  '        IRii 

605 

Klickitat 

68 

70 

939 

63 

Mason 

70 

Pacific 

26 

32 

1,067 

Pierce 

7 

151             20 

177 

San  .Tnitn 

11 
35 
32 
14 
1,194 

11 

gkacit 

32 

35 

38 

RlramAnlA.  .    

22 
14 

857 
204 

28 

14 

953 

185 

28 

Thurston 

14 

WAhlr{*Vnm  _  _ 

5 

4 

5 
4 

1,304 

Whatoom 

280              3 

274 

Total 

221 

40 

2,818 

778 

3,857  .        3P.1 

45 

• 

3.082 

852 

4,310 

F.  B.  93-T— 17 
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Table  »k4>wing  5y  amntiei  the  naiionaliiji  of  pereone  emptoyed  in  the  fieheries  of  WmK- 

ington  in  1892, 


Countries. 

Counties. 

■ 

J 
& 

1 

■ 

a 
t 

CO 

2 

• 

a 

• 

s 

1 

• 

s 
! 

s 
1 

• 

i 

0 

•0 

1 

n 

n 

0 

t 

a 

1 

• 

i 

• 

r 

85 
10 
16 

• 

1 

On  Temela  fiabing: 
Clallftin    

5 
16 
01 
20 
22 

3 

02 

Jefferson 

26 

King 

23 

13 

"2 

10 

156 

Pierce  

20 

Skaint 

6 

3 

2 

• «  •  • 

3 

85 

Whatcom 

1 

8 

30 

16 

......... 

10 

Total 

157 

.  .  .  . 

1 

2 

2 

•  ■  ■  • 

114 

881 

On  Teasels  transporting: 
King .... 

4 

32 

5 

2 

4 

Pacmc 

82 

Wahlciakom 

5 

Whatcom 

2 

4 

Total 

.     43 

2 

45 

Id  shore  or  boat  fisheries : 
Chehalia 

68 

27 

20 

38 

12 

863 

23 

43 

M3 

130 

6 

28 

68 

Clallam 

. 

860 

887 

Clarke .-. 

i 

20 

Cowlitz 

1 

1 

88 

Jeffiorson  •.••.•.......... 

1. 

5 

17 

King 

..a...... 

....1-        -- 

863 

Klickitat 

40 

11 

183 

20 

63 

Mason 

8 

64 

Pacific 

726 

Pierce 

160 

Ran  Jnan 

.... 

6 

Bkamania ..  ^  ,..-■...  .■..^.. 

28 

Thurston 

14 

14 

Wabkiaknm 

953 
8& 

.  •  •  • 

058 

W  hatcom 

100 

185 

Total 

2,341 

8 

788 

8,082 

1 

Od  shore,  in  canneries,  etc. : 
Chehalis 

10 

10 

20 

6 

66 

7 

5 

3 

41 

17 

10 

Cowlits 

1 
46 

11 

King 

•  •  •  « 

17 

83 

Haran 

1 

6 

Pacific 

4 

....|.... 

220> 

200 

Pierce 

7 

San  ttnan  -  r 

6 

Skagit 

3 

Wabkiaknm 

805 
50 

. .. . 

346 

Whatcom 

' 

16 

82 

Total r  . . 

185 

4 

...J.... 

631 

•  •  •  ■ 

17 

16 

852 
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Table  showing  J>y  countiee  the  apparatus  and  ompilal  employed  in  the  fiekeriee  of  Watik- 

ington  in  1889, 1890,  1891,  and  189S, 


Teasels  fishing. 

Vessels  transporting. 

BoaU. 

Yean  and  oonntieB. 

No. 

Tonnage. 

Value. 

Valae 

of 
outfit. 

1^0. 

Tonnage. 

Valae. 

Value 

of 
outfit 

Ko. 

Valae. 

1889. 
Chehalia 

15 

174 

10 

45 

8 

97 

9 

118 

295 

93 

6 

30 

378 

$1,500 
10,125 

Clallam 

Clarke 

750 

Cowlitz 

• 

2,250 
1.360 

Jett'erson  .......... 

2 
6 

11.60 
307.50 

$850 
29,900 

$215 
10,030 

King 

7.8R5 

Klickitat 

140 

|iff fl.<inn -,,.,,,  --,,,^ 

3,560 
20,494 

Paciflo 

11 

72.37 

$9,050 

1820 

Pierce  

3,430 

Rkf^mnnli^     _ 

120 

Tliur^ton 

" 

1,000 

Wahkiakum 

1 

87.01 

7,000 

6,900 

65,800 

Total 

8 

319. 10 

30,850 

10,245 

12 

109.38 

16,050 

7,820 

i,2n 

108,414 

1890. 
Chehalis 

25 

177 

14 

56 

8 

81 

9 

118 

281 

97 

4 

6 

80 

355 

1,750 

Clallam 

10.2S0 

Clarke 

1.060 

Cowlitz 

2,960 

Jefferson 

2 
5 

11.60 
223.05 

950 
21,900 

220 
7,705 

1,830 

King 

140 

Klickitat 

Mason 

3,500 

Pacific 

11 

70.17 

4,900 

18.850 

Pierce  

2 

19.92 

1.700 

850 

3.745 

San  Juan 

250 

Skamania 

120 

Thurston 

1,000 

Wahkiakum 

1 

37.01 

7,000 

1,600 

54.200 

Total 

9  1      254.57 

24,550 

8,775 

12 

107.18 

11,900 

1,500 

1,260 

106.175 

189L 
Chehalis 

25 

205 
11 
54 

8 

98 

10 

118 

385 

102 

4 

1,750 

11,900 

825 

Clallam 

8 

98.40 

3,100 

2,205 

Clarke 

Cowlitz 

•"■••*•• 

2,550 

1,330 

8,730 

160 

Jefferson 

4 
7 

22.66 
261.06 

1,650 
24,400 

■     '726* 
3,255 

King 

1 

33.06 

10,000 

1,000 

Klickitat 

Mason 

3.560 

Pacific 

12 

83.55 

10,800 

300 

31.647 
4.070 

Pierce- 

3 

28.08 

2,700 

1,325 

Siui  Juan .......... 

250 

Skagit 

2 

178.63 

14,000 

2,800 

Skamania 

6 

31 

357 

60 

ISO 

Thiirstou 



........ 

1.018 

Wahkiakum 

............ 

1 
1 

37.01 
11.89 

7,000 
3,500 

1,500 
900 

52,600 

Whatcom 

........ 

_   . 

3,000 

Total 

19 

588.83 

45, 850 

10,305 

15 

166.11 

81,300 

3,700 

1,474 

123,510 

1892. 
Chehalis 

49 

210 

13 

58 

8 
107 
11 
118 
508 
130 

4 

3  025 

Clallam 

7 

178.29 

6,700 

3,205 

12,250 
975 

Chu-ke 

Cowlitz 

2.800 
MB 

J  efferson 

8 
15 

76.90 
448.83 

4,250 
40,600 

1,810 
15,675 

King 

1 

10.82 

'3,566 

750 

11,005 
ITO 

Klickitat 

Mason 

3,500 
40  196 

Pacific 

15 

113.94 

12,400 

2,100 

Pierce . 

5 

103. 79 

18, 180 

4,010 

5,075 
250 

San  Juan 

Skagit 

2 

178.63 

14,0C0 

8,100 

Skaiiiania 

6 ISO 

Thurston 

81 

397 

40 

1,015 

Wahkiakum 

1 
1 

37.01 
14.18 

7.000 
6,000 

1.600 
1,400 

48. 175 

Whatcom 

1 

22.73 

2,000 

80 

2,750 

Total 

33 

1, 009. 17 

85,730 

27,880 

18 

175.05 

28,900 

5,750 

1,680 

132,330 
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TeibU  ahofoing  htf  counties  the  apparatus  and  capital  employed  in  the  fisheries  of  Wash- 
ington in  1889y  1890,  1891,  and  i^d;?-— Continued. 


Apparatua— vessel 
fisheries. 

Apparatus — shore  fisheries. 

Tears  and  oonnties. 

Seines  and 
gill  nets. 

Value 

of 
lines. 

. 
Value 
of  guns 

and 
si>ears. 

Gill  nets. 

Pound  and 
trap  nets. 

Seines. 

Reef  nets. 

No. 

Value. 

No. 
59 

Value. 

No. 
28 

Value. 

No. 

Value. 

No. 

Value. 

1889. 
Chehalia 

$3,250* 
925 
3,075 

$19. 400 

Olark^ 

39 
20 

Cowlits 

Jefferson 

1 

$75 

$70 
630 



2 

20 

$150 
11,300 

Kinir 

$1,400 

103 
25 
60 

2,312 

375 

11,050 

9 

2 

91 

2 

^,500 

800 

61, 800 

1,600 

Klickitat 

Pacific ' 1 ' 

2 
65 

1.000 
8,800 

PiCTce ' 

Skamanift. - ^ 

20 
312 

638 

'  70 
50 
30 

300 

77,  lUO 

l^ahk  iaknm        ' i 

5 

137 

3,200 

31 
120 

17, 700 

...... 

Total 

1 

75 

700 

1,400 

98, 987 

92,300 

38,950 

1890. 
Chefaalla 

2,600 
1.250 
4.500 

Clarkft   

Cowlits 

Jefferson .-. 

1 

75 

70 
270 

2 
22 

150 
10.200 

King 

1,400 

210 
25 
22 

4,000 

375 

7,500 

Klickitat 

2 

68 
2 

800 

51,400 

1,600 

Pacific 

2 

71 

2 

1.000 

9.550 

450 

Pierce            i 

150 

San  Juan , . .  t  -' 

8kfffnan1ft. ,    .         -  J. . 

20 
306 

743 

300 
77, 305 

•  •  •  •  * 

Wahkiakum ' 

2 

74 

1,400 

27 
126 

15.400 

1 

Total 

75 

490 

1.400 

97,830 

58,200 

36,750 

1891. 
Ckehalis 

70 

2.600 

rnallam . ,     ,  ... 

• "  *  •  • 

853 

2 

200 

43 
22 

1,025 
3,375 

Cowlitz 

Jofforson 

1 

75 

150 
275 

2 
30 

150 
15,625 

King 

1.700 

285 
28 
79 

4,937 

395 

21,100 

Kliclcitat 

2 

107 

2 

800 

106,600 

1,600 

Pacific 

2 

81 

2 

1,000 

10,800 

450 

Pierce 

230 

flttii  JTriftii .  _ . 

Skasit 

300 

600 

RkAitiHiiiiA. ......... 

20 

304 

20 

871 
66 

800 

76, 905 

1,500 

Wahkiakum 

••••«•• 

5 
2 

118 

3,200 
3,000 

28 
6 

153 

15,900 
2,100 

Whatcom 



1 

20 
20 

$1,000 

1 

Total 

75 

955 

3,153 

112, 137 

117.200 

46,225 

1,000 

1892. 
Chehalis 

3,060 

Clallam 

a\ 

50 

25 

1,117 

6 

500 

Clarke 

40 
24 

1.000 
3,675 

Cowlitz 

.  •  • . . 

Jefferson 

1 

75 

345 
505 

2 
36 

150 
20.000 

King 

2,800 

310 

32 

103 

5.250 

410 

30.400 

3 

2 

141 

2 

1,500 

800 

109.800 

1,600 

KlickiUt 

Pacific 

4 

91 

2 

2,600 

12,050 

450 

Pierce 

450 

San  Juan  ......  r  r  -  - 

8ifs«1t 

300 

600 

^unuiiiia      

20 

261 

20 

885 

300 

66,055 

1,500 

Wahkiakum 

4 
5 

2,500 
8.500 

12 
10 

162 

7,400 
3.500 

•  W   

1 

10 

500 

2 

Total 

125 

1,765 

4,517 

112,550 

157 

124,700 

46,650 

10 

500 

a  Gill  net. 
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Table  showing  by  oauniies  the  apparatus  and  capital  employed  in  the  fiekeriee  of  Wa»hr 

ington  in  1889, 1890, 1891,  and  i^Pf— Continued. 


Yean  and  oonnties. 

Minor  nets. 

Wheels. 

Value 

of 
lines. 

Value 

of 

tongs. 

rakes, 

and 

hoes. 

Value 

of 

guns, 

spears, 

poons, 
etc. 

Value  of 

shore 
property. 

Cash 
capitaL 

ToUl 

ioTest- 

ment. 

No. 

Value. 

No. 

Value. 

1889. 
Chehalis 

$34,000 

$30,000 

$88,150 

Clallam 

• 

$826 

$1,050 

12,000 

Clarke 

2 

ai'666' 

2,000 

7,000 

2,000 

41.500 

•      ••■■>«•• 

7,675 

Cowlitz 

2.100 
306 

3.000 

17,425 

Jefferson 

5.125 

King 

$50 

45,000 

155,507 

Klickitat 

15 

176 

3 

11,600 

12,890 

Maaon 

172 

1, 000           .*>-  000 

9.732 

Paoillc 

80,400 
6,000 

134,000 
5,000 

319,314 

Pierce 

90 

130 

24.050 

Skamania. 

4 

10,  SCO 

10.920 

Thnrston 

40 

1.040 

^AhviftVnm .  i .  r . . 

190,550 

239,000 

597.250 

15 

Total 

75 

9 

28,000 

3.320 

392 

1,050 

363,450 

461.000 

1,261.078 

1890. 
Chehalis 

• 

1,000 

5.350 

Clallam 

850 

•1,050 

12,150 

Clarke 

2 

4,000 

2,000 
7,000 
2.000 

8,300 

Cowlits 

2,380 
305 

3,000 

19,830 

Jefferson 

5,100 

King 

50 

44,000 

28.000 

124. 5C6 

Kiiokitat 

18 

90 

3 

11,600 

12,006 

Mason ............. 

172 

3,100 

130 

1.000 
55,400 

5.000 
114.000 

9,732 

Padflo 

259.150 

Pierce 

........ 

06 

6. 000           fi.  000 

27.820 

R«n  Jnan  ........  r . 

1,000 
""■ 



1,700 

8kamania 

7 

38,000 

33,420 

Thnrston 

40 

1,040 

WahlHiLVntn 

....... 

189. 880       250, 000 

596.685 

18 

1 

Total 

90 

12 

48,600 

8,630 

3,402 

1,060 

308.280 

405.000 

1,117,687 

1891. 
Chehalis 

1,000 

5.350 

ClaUam 

875 

1,050 

20,183 

Clarke 

2 

4,000 

2.000 

7,000 

2.000 

42,000 

7.850 

Cowlitz 

2,060 

265 

60 

6,000 

21,585 

Jefferson 

6,340 

TTing 

: 

46,000 

156,972 

Klickitat 

23 

115 

6 

21,600 

22.970 

Mason 

43          172 

3,100    

136 ; 

1.000 

140,650 

25,000 

1,000 

5,500 

5,000 

177,000 

20,000 

9,775 

Pacific 

494,197 

Pierce 

96 

65.956 

Han  Jnan 

1,700 

Skagit 

.!!!....!  "i::: 

6,000 

28,200 

Skamania 

7 

10,600 

. 

19.920 

Thurston 

42 

1.060 

WAhViftkiim 

190,400 
25,000 

207,000 
30,000 

554.506 

Whatcom 

1"" 

70,000 

23 

Total 

116 

14 

45,000 

3,071 

4,195 

1,222 

442,560 

495.000 

1.486,563 

1892. 
Chehalis 

8.000 

30,000 

44.985 

CUllam 

900 

1,700 

26.447 

Clarke 

8 

6,000 

3,000 

7,500 

2,000 

45,000 

9,975 

Cowlits 

* 

2,800 
265 

6,000 

22.775 

Jefferson 

9,860 

King 

........ 

60 

50,000 

196.725 

Klickitat 

20 

100 

0 

23,000 

24.480 

Maaon 

172 

8,100 

143 

• 

1,000 

142.300 

25,000 

1,000 

5,500 

5.000 

213.000 

25.000 

9.732 

Pacific 

555,896 

Pierce  

100 

91,606 

San  Jnan 

•    1,700 

Skagit 

5,000 

28.500 
21,420 

Skamania. 

8 

21.000 

Thnrston 

40 

1.065 

Wahkiakum 

147.500 
.30,000 

172.000 
40,000 

452,130 

Whatcom 

96,280 

ao 

Totia 

100 

17 

49,000 

4,065 

3,605       1,700 

417,800 

546,000 

1,593,567 
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Table  ahowing  by  oounties  and  species  the  yield  of  the  fisheries  of  Washington  in  1889. 


Species. 

Chehalis. 

Clallam. 

Clarke. 

CowUts. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

• 

Blaeback  salmon 

51,750 
30,200 

$1.W7 
1,310 

18,000 
81.000 

$390 

Chinook  salmon 

1,086,075 

$21,701 

8,240 

ColtoB-cod 

130,000 
47,210 

300,000 
30,350 
60,000 
86,440 

$2,300 

965 

4,500 

810 

1,650 

2,695 

Dog  salmon 

Halibut 

Humpback  salmon 

Bocklish 

Silver  salmon  -  --  ^,...r. 

1,282,200 

32,044 

26.675 

42,325 

218,985 

667 

iSteelhead  salmon 

8,920 

263 

.  1,148 

Sturji^eon 

2,300 

Whales 

800 

........... 

Total 

2, 367, 275 

53,745 

668,000 

13,920 

90,870 

8,310 

881,985 

7,740 

Species. 

Jefferson. 

King. 

Klickitat. 

Mason. 

Pacific. 

Pounds.  Value. 

1 

Pounds.  Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Slneback  salmon  . . 

172,817 
112,925 

$6,808 
3,667 

111,860 
1,632,953 

$5,586 

CbinAOk  Ralmon 

80,248  *l-828 

71,560 

Cod   salted 

80,000 
8.000 

2,800 
lAn 

Cnltaa-cod 

24,000 
4,000 

$600 
80 

I>0|c  salmon 

I^ou  nders 

289  247    2.A1iS 

25.000 
320,000 

35.000 
181,427 

23,000 

500 
9,600 

525 
2,764 

460 

Halibut 

61.000 
15,000 

1,420 
300 

Herring 

t 

Humpback  salmon. 

p^rch 

Shad 

....... 

14,126 
1,108,000 

1,412 

Silver  salmon 

14,000 
25,000 

580 
750 

1,086,960 

33,000 

00,570 

14,400 

108,000 

13,922 

825 

1.811 

600 

900 

39.006 

836 

29,960 

Smelt 

Steelhead  salmon . . 

10,870 

826, 

251,520 

7,544 

Crabs 

Clams    

Ovaters ............ 

1,500,000 

$37,600  KAOOiM 

81,804 

Ftir  seals 

30,190 
3,000 

W,**«| -w^ 

Frogs............  -. 

7,500 

■ 

Total 

143,000 

3,730 

2,386.352 

72,300 

335,617 

10,727 

1,500,000 

37,500 

8,817,848 

197,865 

Species. 

Pierce. 

Skamania. 

Thurston. 

Wahkiakum. 

Total. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

( 

133,315 
99,275 

$6,443 
4,001 

7,460 
7,070,100 

$373 
348,117 

480,192 
10,207,756 

80,000 
267,000 
413,327 
105,000 
685,000 
215,000 
322,392 

23,000 
102,000 

21,010 

4,020,815 

203,000 

962,805 

218,985 

12,000 

13,000 

22,400 

1,500 

438,000 

7,547,400 

$19,427 

Chinook  salmon  ...      15,980 
Cod,  salted 

$480 

455,913 
2,800 

CultUH'Cod  ......... 

105,000 

72.870 

80,000 

4,000 

165,000 
98.615 

2,100 
720 

5,360 
4,189 

Dog  salmon 

Flounders 

1,200 

120 

1,650 

2,041 

1,700 

Halibut 

15,640 

Herring 

2,475 

Humpback  salmon . 
Perch 

5,615 

460 

Bockfish 

42,000 

1.000 

287,535 

145,000 

1,260 

55 

6,250 

2,175 

2,910 

Shad 

5,& 

688 

2,065 

86,944 

Smelt 

3,750 

Steelhead  salmon.. 

5,010 

190 

563,690 

16,607 

27,884 

Sturgeon  .......... 

2,800 

Trout,  black-spot- 
ted   

12,000 

13,000 

8,000 

1,500 

330,000 

360,000 

1,800 
390 
240 
800 

1,800 

Tront.  salmon  -  - 

890 

Crabs 

840 

Shriinp . t-- 

300 

Clams 

2,750 

'  *  ■  ■ 

3,650 

Ovst-era ............ 

7,500 

78,000 

$1,800 

128,604 
800 

"Shales   

Fur  seals  .......... 

1 .:...: 

30,190 

FrofTB .............. 

7,500 
28,600 

8,000 

Dofffish  oil 

28.500 

1,330 

1,330 

Total 

1,770,000 

32,370 

237,600 

9,634 

78,000 

1,800 

7.687,035 

866,685 

26,407,682 

810,326 
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Table  showing  by  counties  and  »peoies  the  yield  of  the  fiskeriea  of  Waahington  in  1890. 


Species. 

Chehalis. 

Clallam. 

Clarke. 

Cowlits.             JeileraoB. 

Poands. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

iLl.OfL'i 

1 

Pounds.  Value. 

Pounds.  ValuSb 

Blnebaolc  aalmoii . . 

162. 170 

20,000 
137,000 

•700 

1 

75,000 

$1,876 

75, 300  i  2, 250 

5,480 

............... 

Cultas-cod 

rnooo  ii'MO 

63.800  :  1  ^T.*! 

28,000        1710 

DofiT  Bftlmon 

6,000          UO 

Haiibat 

......... 

280,000 

4,200 

80,000       1.900 

Herrine 

17,000  ■'       340 

Bockflsh 

65,000 

1,725 
3,000 

150,000 

3,750 

96,200 

37,150 

743 

16,000  1        680 

Smelt 

20,000  ;        600 

Steelhead  salmoii . . 

1 

24,680 

247 

70,850 
255,263 

1,717 
2,871 

Htureeon 

9 

t 

Whalea 



600 

i 

•  •....  ...j. , . 

■*••••••"!           "           •■-• 

Total 

225,000 

5,625     625,000   13,150 

252,150 

5,561 

51*0, 263 

11,511   167.000      4,350 

Species. 

King. 

Klickitat. 

Mason.        1        Pacific. 

Pierce. 

Pounds. 

Value. 

Pounds. 

357,535 
212,410 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Black'Cod 

$9,913 
5,531 

213,515 

$4,270 
63,602 

4,700 

$141 

Klueback  salmon 

2,119,975 

Chinook  salmon 

93,793 
11,000 

745,485 
49,000 

177,000 
70,000 
44,000 

$2,686 

220 

5,899 

080 

5,310 

1,050 

880 

38,390 
117,000 
103,488 

86.000 
203,000 
170,000 

1,162 

Cultus-cod 

i 

2,340 
1,034 
1,275 

Dog  salmon 

Flounders 

......... 

Halibut 

5,340 

Herring 

1 

L700 

Perch 

1 

Rockflsh 

«  •          ■  • 

1 

45,000 

9,237 

368,122 

150,000 

1,360 

Shad 

26, 125      2,'oob 

724 

Silver  salmon 

719,700 

66,000 

172,460 

13,952      42.000 

682 

7  814 

Smelt 

1,650 
8,449 

, w 

2.2S0 

RtM»*lhAn(1  Hfllmnn    . 

117,875 

1,733 

412,430 

4,123 

Trout,  black -spot- 
ted   

15,000 

16,000 

10,000 

1,475 

420,000 

890,000 

2.700 

Trout,  salmon 

400 

Crabs  

38,400 

1,600 

, 

300 

Shrimp 

"••••••• 

i 

895 

Clams •• 

204,000 

1,700 

••••"•■ 

1 

3,500 
7,312 

Oysters 

1,524,000  138.100  ILaiMLaOO  lOO.fiAfi 

Fur  seals 

58,906 
4,325 

▼   '1    ' 

'~  "" 

Frogs 

10,813 

1 

Dopshoil 

... 

80,000 

1,400 



Total 

2,401,051 

102,607   729,820 

17,859  j  1,524,000 

38,100  9,670,245  174,683 

1 

2,165,412 

41,077 

Species. 

San  Juan. 

Skamania. 

Thurston. 

Wahkiakum. 

TotaL 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs.     Value. 

Lbs. 

Value. 

filack-cod 

• 

4,700 
1.487.100 

$141 

Blueback  salmon  . . 

. . . 

684,745 
518,675 

$20,442 
15,560 

69,135    $1,178 

38,556 

Chinook  salmon. . . 

6.276.800  193.188    0.547.34.^ 

291,833 

Cultus-ood 

276,000 
918,773 
134,000 
740,000 
407,000 
44,000 
110,000 
44,167 

1,419,172 
236,000 

1,3S2,615 
256,263 

16,000 

16,000 

48,400 

1,475 

624,000 

6,620 

Dost  salmon 

8,S28 

Flwunders 

2.2S6 

Halibut 

1 

16,750 

Herrinir 

150,000 

$1,500 

4.560 

Perch 

880 

Bockflsh 

1 

3,075 

Shad 

8,806        705 

8,519 

Silver  salmon 

30,621 

Smelt 

4.500 

Steelhead  salmon 

20,080 

752 

63.'»,240      5.351 

17,372 

Sturgeon 

2.871 

Trout,  black- spot- ^ 
ted 

S.700 

Trout,  salmon 

' 

450 

Crabs 

•.••.•.. 

1,900 

Shrimp 

29d 

Clams 

6,200 

Ovsters 

76,800 

$1,920 

«••**•  • 

8,889,000 

147.990 

Whales 

600 

Fur  seals 

•«••••••• 

•«•••■■• 

58,906 

Fropi 

••••••" 

10,813 
30.000 

4.325 

Dogtish  oil 



1.400 

i 

Total 

150,000 

1,500  >  1,232,500    36,754  1  76,800  i    1,920 

1                                                                 1 

6,879,980 

200,422, 26,619,821 

655^119 
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Table  showing  by  counties  and  species  the  yield  of  the  fisheries  of  Washington  in  1891. 


Species. 

Cbehalis. 

Clallam. 

Clarke. 

CoM'litz. 
Pounds.  Value. 

Jefferson. 

Poanda. 

Valne. 

PoiindH.  i  Value. IPounda. 

1 

Value. 

Pounds. 

Value. 

BlnebAck  salxnon . . 

••"•"•  • 

53, 830 
35,  .'VOO 

$1. 855 
1,275 

12,000 
82,500 

$420 
3,300 

Chinook  salmon  . . . 

60,000 

$1,54jO 

, 

Cii]tas-cod 

115,000 

55,  UO 

8.150 

315,  000 
15. 000 
37,  H81J 

100,000 

103, 980 

$2. 275 

1,060 

163 

5,350 

150 

757 

2,775 

3,163 

24,000 
13,  000 

$620 
260 

Dog  salmon 

Floimders 

flalibat 

12U,  OOU 
10,  000 

2,950 
320 

Herring 

Hnmi>ba4^k  iislipon . 

Rockfish 

Silver  salmon 

130,000 

3.150 

53,400 

1,068 

23,  500 
22,000 

965 

Smelt 

660 

Steelhead  salmon . . 

0,300 

254 

68,600 
503.327 

1,537 
5,468 

Storgvon ..... 

Wb^eM 

2,400 
14, 947 

Fnr  seals 

......... 

Total 

190,000 

4,650 

750,150 

33,  OiO 

98,630 

3.384 

719, 827 

11,793 

218, 500 

5,775 

Species. 

King. 

Klick 

itat. 
Valne. 

$3,520 

Mason. 

Pacific. 

Pounds. 

Value 

Pounds. 

Pouud.s. 

Va  UO. 

Pounds. 

Value. 

Blneback  salmon ... 

147, 773 

! 
251,7.'>0          $5,034 

Chinook  aaIitiati. 

146.063 

12,000 

861,472 

70,000 

207,000 

102,000 

619, 416 

60,000 

$3,530 
300 
6,832 
1,400 
6,480 
1,530 
9,288 
1,500 

73, 848 

2,061 

3.603, 3i;0        i:ui  .'WiQ 

Caltos-cod 



-■'—I  -"'— 

Flounders 

• 

Halibut 

1 

Herrinir 

Humpback  salmon. 
Perch 

■ 

Shad 

42, 180 
443,000 

2,531 

Silver  salmon 

931,061 
75,000 

200,320 
57,600 

270,000 

17,220 
1,875 
4, 187 
2,400 
2,250 

48,930 

1,020 

4,730 

Smelt 

Steelhead  salmon  . . 

78,314 

2.046 

464, 709 

6,537 

Crabs 

Clam" 

Oynters 

1,560.000 

$39,000 

7, 890, 480 

105,206 

Far  seals 

45,632 
3,865 

Frogs 

8,413 

Total 

3,629,365 

107,789 

348, 805 

8.647. 

1,560,000 

39,000 

12, 695, 419 

260,  597 

Species. 

Pierce. 

San  Juan. 

Skagit. 

Skamania. 

Pounds. 

Value. 
$405 

Pounds. 

Value.  1  Poftnds.    Value. 

Pounds. 

Value. 

Black-cod 

13,500 

Blueback  salmon 

1 

i 

118,925 
171, 875 

$3,568 

Chinook  salmon 

66,612 

1,698 

j 

( 

5,181 

Cod.  salted 

1 

85,  000      IKI  400 

Cultns<cod 

132,000 

91, 439 

115,000 

352,500 

175,000 

95,645 

50,000 

1,012 

356.304 

176, 000 

2,640 
914 
1,725 
8,840 
1,750 
1,912 
1,600 
57 
7,136 
2,625 

t 

-»-  -T 

T)ng  salmon 

i 1 

Flounders 

•              i 

Hali^nt 

■ 

Herring 

TTmn|»haAk  salmon 

200,000 

$2,000 

Bockflsh 

Shad 

Silver  salmon 

Smelt 

Steelhead  salmon 

67,010 

1,950 

Trout,  black-spotted . . . 
Trout,  salmon 

16,000 

18,000 

12.000 

1,800 

466,800 

420,000 

2,880 

540 

360 

450 

3.890 

7,876 

•  •  «  • 

Crabs 

Shrimp 

Clams 

QjTsters 

Fiir  scaIs 

9,600 

Dogfish  oil 

33, 750 

1.^75 

Total 

2,582,362        48,772 

200,000 

2,000 

85,000 

13,000 

357,810 

10,699 
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Table  showing  by  counties  and  species  the  yield  of  the  fisheries  of  Washington  in  2890. 


Species. 

Chehalis. 

Clallam. 

Clarke. 

Cowlitz.             JeffsFson. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds.  Value. 

Ponnds. 

Value.  Pounds.  Value. 

Blneback  Bulmon  . . 

152,170  iLrOTtS 

20,000 
137,000 

$700 
5,480 

Chinook  ealmon  . . . 

75,000 

$1,876 

75,300 

2,259 

Cultus-cod 

120,000  *2.2R0 

28,000 

6,000 

80,000 

17,000 

1710 

Doe  salmon 

63,800 
280,000 

1,275 

] 

lao 

Haubat 

4,200 

1,900 
340 

Herrlnfc 

Bockflsh 

65.000 

1,725 
3,000 

Silver  saUnon 

150,000 

3.750 

96,200 

37,150 

743 

16,000 
20,000 

680 

Smelt 

600 

Steel  head  salmon  . . 

1 

24,680 

247 

70,860 
255,263 

1,717 
2,871 

Stiireeon 

/f 

Whales 

1 1 

600 

1 

Total 

225,000     5,625     625,000   13,150 

252,150 

5,561 

520,263   11,511 

167,000  , 

1 

4,350 

Species. 

King. 

KliokitAt.     1         Mason.                 Pacific. 

Pierce. 

Pounds. 

Value. 

Pounds. 

357,535 
212,410 

Value.'  Pounds.  Value. 

1 

Pounds. 

Value. 

Pounds. 

Value. 

Black 'Cod 

$9,913 
5,531 

213,515 
2,119,075 

$4,270 
63,602 

4,700 

$141 

Chinook  salmon  . . . 

93,793 
11,000 

745,485 
49,000 

177,000 
70,000 
44,000 

$2,686 

220 

5,899 

980 

5,310 

1,050 

880 

38,390 

1  liffi 

Cultus-cod 

117,000 1     2,340 

103.488       1,034 

85,000 !     1.275 

Dog  salmon 

Flounders 



Halibut 

r 
t.         

203,000 1     •'L3iO 

HerrinflT 

170,000 

1,700 

Perch 

Rockfish 

45,000 

9,237 

368,122 

150,000 

1,360 
724 

Shad 

'26, 125  1    2,090 

Silver  salmon 

719,700 

66,000 

172,460 

13,952  1    A2.000 

682 

7  814 

Smelt 

1,650 
3,449 

, 

■- 

2!290 

Steelhead  salmon . . 

117,875 

1,733 

412,430 
-     -  - 

4,123 

Trout,  black-spot- 
ted   



15,000 

15,000 

10,000 

1,475 

420,000 

890,000 

2.700 

Trout,  salmon 

480 

Crabs  

38,400 

1,600 

1 

300 

Shrimp 



296 

Clams •- 

204,000 

1,700 

: 

1 

8,500 
7,312 

Oysters 

1,524,000 

$38,166  6  «M.20b 

100,508 

Fur  seals < 

58,906 
4,325 

-T                    T 

Frogs 

10,813 

Do^shoil 

1                    ; 

80,000 

1,400 



1 

Total 

2,401,651 

102,607 

729,820 

17,859 

1,524,000 

88,100  9,670,245  174,663  2,165,412 

41,077 

Species. 

San  Juan. 

Skamania. 

Thurston. 

Wahkii 
Lbs. 

ikum.              Total. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Value.      Lbs. 

1 

Value. 

Black-cod 

- 4,700 

$141 

Blueback  salmon  . . 

684,745 
518,675 

$20,442 
15,560 

59,135    $1,178    1,487,100 
6,276,800  193,188    9,547,343 
276,000 

39,558 
291,833 

Chinook  salmon 

Caltns-cod 

5.6S0 

DoflT  salmon 

918,773 

8,3S8 

2,256 

16,750 

4,560 

880 

Flouiidcrs 

1 

134,000 

Halibut 

i     740,000 

Herrinir 

150,000 

$1,500 

...     ... 

407,000 

Perch 

44,000 

Kockflsh 

1 110,000 

3,075 

Shad 

1 

8,805        705         44,167 
1,419,172 

8,519 

Silver  salmon 

30,621 

Smelt 

J 

236,000 

4.500 

Steelhead  salmon 

20,080 

752 

535,240  1    5,361    1,392,615 
256,263 

17,372 
2,871 

2,700 
450 

Sturgeon 

Troul,  black- spot-, 
ted 

........ 

"•••••••• 

1       15.000 

Trout,  salmon 

........ 

.'.'.'.'.'.'.'. 

|. 15000 

Crabs 

48.400 

1.900 
296 

Shrimp 

1         1,475 

Clams 

624,000 

5200 

OTsters 

76,800 

$1,920 

8,889,000 

147,990 
600 

Whales 

•  ••••«  •<•••••■*••. 

Fur  seals 

) 

58,906 

4,325 
1.400 

Frogs 

10,813 

Dogtlshoil 

30,000 

Total 

150,000 

1,500 

1,232,500     36,754  1  76,800  |    1,920 

1              1 

6,879,980 

200,422  26,610,821 

665^119 
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Table  showing  by  counties  and  species  the  yield  of  the  fisheries  of  Washington  in  1891, 


Speoies. 

Cbehalis. 

Clallam. 

Clarke. 

Cowlitz. 

Jefl'erson. 

PoondB. 

Valae, 

PoiindM. 

Value. 

Ponndft. 

Value. 

Pound-'j.  i  Value. 

j 

Pounds.  { Value. 

1 

HaebAck  salmon  . . 

53, 830 
35, 500 

$1, 855 
1, 275 

12,000 
82,500 

$420 
3,300 

'hinook  salmon  . . . 

60.000 

«1.5U0 

!a]taa-cod 

115,000 

55, 140 

8,150 

315.  000 
15, 000 

$2,275 

1,060 

163 

5,350 

1&0 

24,000 
13,  000 

$620 
260 

)off  salmon 

loonders 

[alibnt 

120,000 
IG,  000 

2,950 
320 

[eirinj^ 

[nmpbfM^k  iiftlipon . 

37,  H8U         757 

Lockfish 

100,000 
103.980 

2,775 
3,163 

Ilvf^r  Milmoii  r .  -  -  T  - 

130,000 

3,150 

53, 400 

1,068 

23.  50O 
22.000 

965 

molt . .......... 

660 

'tnelhf^ail  nalmon . . 

9,300 

254 

68,600 
503. 327 

1,537 
5,468 

tarflreon 

rh^eii 

2,400 
14, 947 

' 

'nr  soala .......... 

Total 

190,000 

4,650 

750. 150 

33, 010 

98,630 

3.384 

719, 827 

11,793 

218,500 

5,775 

Species. 


ilaeback  salmon . 
Ibhiook  salmon . 

lultaa-ood 

H>g  salmon 

loonders 

[aUbut 


King. 


Klickitat. 


Moaon. 


Pacific. 


Poands. 


[etrins 

[umpMck  salmon. 

erch 

had 

ilT«r  salmon 

Dselt 

teelhead  salmon  . . 

rabs 

lams 


jnters . . 
^r  seals 
togs 


Total. 


146,063 

12,000 

861,472 

70,000 

207,000 

102,000 

619, 416 

60,000 


931. 081 
75,000 

209,320 
57,600 

270,000 


8,413 


3, 629, 365 


Yalne 


$3,530 
300 
6,832 
1,400 
6,480 
1,530 
9,288 
1,500 


17,220 
1.875 
4,187 
2,400 
2,250 


45,632 
3,365 


107,789 


Pounds.    Value.     Pounds. 


147,773 
73, 8J8 


48.930 


78,314 


348,805 


$3,520 
2,001 


1,020 


2,046 


8.647. 


1,560.000 


1.560,000 


Va  uo. 


$39,000 


39,000 


Pounds. 


Value. 


251,750  $.').034 

3,603,31-0         130,559 


42.180 
443,000 


464, 709 


2,531 
4.730 


7, 890, 480 


12,695,419 


6,537 
105,' 206 


260, 597 


Species. 

Pierce. 

San  Juan.                 Skagit. 

Skamania. 

Pounds. 

Value. 
$405 

PoundA.  I  Value. 

Poinds.    Value. 

Pounds. 

Value. 

llack-ood 

18,500 

tlaebacksalmon 

!.*;!!][!!!.. 

118,925 
171, 875 

$3,568 

Iiinook  salmon 

66,612 

1,698 

1 

5,181 

lod,  salted 

85,000 

$3,400 

'nltos-cod 

132,000 

91, 439 

115,000 

352,500 

175. 000 

95,645 

50,000 

1,012 

356,304 

175,000 

2,640 
914 
1,725 
8,840 
1,750 
1,912 
1,500 
57 
7,136 
2,025 

kog  salmon 

lonnders 

[alibnt 

[erring 

rmnT»ha<>k  Salmon 

200,000 

$2,000 

Ux^kfish 

bad 

ilver  salmon  r 

melt 

teelhead  salmon 

67, 010 

1,950 

"rout,  black-8pott«d . . . 
'pontk.  salmon 

16,000 

18,000 

12,000 

1,800 

466,800 

420,000 

2,880 

540 

360 

450 

3.890 

7,875 

; 

frabs 

brimp ...... .... 

1 

Hams 

! 

rvaters . ............ 

1 

Tir  seftls 

9,600 

k>fffish  oil. 

33,750           1.575 

Total 

2, 582, 362         48. 772 

200,000 

2,000 

85,000 

13.000 

357, 810 

10,699 
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Table  showing  5y  oauntie$  and  gpeeiea  the  yield  of  the  JUheriee  of  Waehinffton  in  1891-^ 

Continaed. 


Species. 

Thurston. 

Wahkiaknm. 

Whatcom. 

TotaL 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

BlAok'Ood 

13,500 

1,145.858 

9,723,673 

85.000 

283,000 

1,021,061 

193,150 

994,500 

508,000 

752,941 

60,000 

150,000 

59,900 

2,193,320 

272,000 

.  1,325,423 

503,327 

16,000 

18,000 

69,600 

1.800 

736,800 

9,985,680 

$406 

Sine  back  salmon 

38,820 
5,493,975 

$1,106 
203,019 

522,760 

$11,202 

26,764 

Chinook  salmon  . ... 

358,123 

Cod  salted 

3,400 

Cnltus-cod 

5.8S 

Tinir  AAlmnn 

9.066 

Flounders 

3,288 

Halibut 

23,600 

Horrinff 

5.750 

Humuback  salmon 

11,957 

Perch 

1,500 

Bockflsh 

4,275 

Shad 

18,708 

• 

1,002 

3,590 

Silver  <ialmon 

103,125 

1,100 

39,552 

Smelt 

5,160 

Steelhead  salmon . 

428,170 

7,768 

24.279 

Stursreon 

5,468 

Trout.  black-SDOtted 

2.880 

Trout,  salmon 

540 

Crabs 

2,760 

Shrimo 

450 

Clams ..,.rr-r,r 

6,140 

Ovsters. ..... . 

115,200 

$2,880 

154,061 

Whales 

2,400 

Pur  seals . 

70,17» 

Frojfs 

8,413 
33,750 

3,365 

Doclish  oil 

1,575 

Total 

115,200 

2,880 

5,977,673 

• 

212,954 

625,885 

12,302 

30, 154, 686 

777.282 

Table  showing  by  countiee  and 

species  the  yield  of  the  fisheries  of  Washington  in  1892. 

Species. 

Chehaiis. 

Clallam. 

Clarke. 

CowUtB. 

Jefferson. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds.  Value. 

I 
t 

Blueback  salmon.. 

162,500 
65,825 

$4,875 
2,245 

15,000 
110,000 

$450 
4,400 

1 

Chinook  salmon. . . 

398,  r38 

$7,043 

Cultus-cod 

119,000 
03,090 
12,400 

359,000 
25,000 

123,000 

152,310 

$2,845 
1,805 

248 
6,135 

250 
8,315 
4,215 

96,000 
4,000 

$1,590 

Duff  salmon 

322,000 

1.610 

80 

Flounders 

Halibut 

355.000 
12,000 

6,950 

Herring 

240 

Rockflsh  

Silver  salmon 

751, 477 

13,397 

27,600 

552 

11.000 
23,000 

470 

Smelt 

600 

Steelhead  salmon . . 

86,400 

972 

49,400 
505,623 

863 
5,567 

Sturecon 

38,000 

190 

Whales 

600 
19,2-17 

Pur  seals 

Total 

1,510,215 

22.240 

884,400 

38,150 

263.725 

8.092 

707,623 

11,832 

501.000 

10,020 

Species. 

King. 

Klickitat. 

Mason. 

Pacific. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Blueback  salmon .. 

319, 952 
144,  &'»5 

$8,306 
4,149 

943,976 
3,456,775 

$18,070 

Chinook  salmon  . . . 

145,384 
175,000 

16,000 
1, 916, 220 

72.160 
348,000 
106, 112 

65,140 

$4,136 

7.000 

380 

12,562 
1,443 

10.150 
1,577 
1,303 

136,118 

Cod,  salted 

Cultns-cod 

Dog  salmon 

Flounders 

203,000 

1,015 

Halibut 

Herrinir 

Perch 

Shad 

62,400 
756,000 

1,872 
7,560 

Silver  salmon 

1,268,614 

98,726 

261,142 

60,000 

22,661 
2.468 
5,222 
2,500 

73,054 

1,683 

Smelt 

Steelhead  salmon . . 

280,870 

4,983 

790,130 

9,000 

7,588,440 

11,924 

Crabs 

« 

750 

Oysters 

1,576,800 

$32,850 

101. 179 

clams 

300,000 

2,500 

98.511 

5,250 

Fur  seals 

Froes 

13,125 

Total 

4,844,623 

177,658 

818,731 

19,071 

1.567,800 

82,850 

13,809,720     279,388 
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ahle  akawing  by  eountiei  and  9pecie9  i 

\he  yield  of  Washington  fisheries  in  X89£—ConVd. 

Species. 

Pierce. 

San  Jasn. 

Skagit. 

Skamania. 

PoimdB. 

Value. 

Poands. 

Yslae. 

Poands. 

Value. 

Poands. 

Valae. 

Aek«cod .... .... 

15,000 

$450 

uebttck  sftlnioii  ...... 

432,280 
257,400 

812,968 

140,400 

4,212 

7,762 

td.  salted 

364,000 

$14,560 

iltnv-cAd ,TT--T 

128,000 
165,880 
100,000 
848,000 
225,000 
40,000 
1,100 
398,340 
200,000 

2,560 
1,669 
1,500 
5,890 
2,250 
1,200 
55 
7,866 
8.000 

w  Ralwiim  ,       ...... 

omiders  ............. 

ftlibnt 

^rrinflT  ............... 

250,000 

♦2,500 

M^lrfliin 

ltd 

Iver  Bslinoii .......... 

lelt 

nAltiAail  ■ftlmnn 

3K),  190 

8,421 

■out,  black-spotted . . . 
imt.  SAlnMm. ,... 

26.006 

20,000 

10,000 

2,000 

596,200 

3,600 

600 

300 

500 

11.216 

iriwp  -   T ' 

raters  ............... 

MnS    -- -rrn, 

884, 000  1    si  266 

ir  seals  .   ...r  ,- 

3,780 

>eilsh  oil ..........  ,-r , 

37,500  1    1,750 

1 

Total 

2,828,420 

51,808 

250,000  I    9.500  1     SIU.000  i  1A.340 

1. 072, 870 

20,151 

•' 

1 

Species. 

Tbnrston. 

Wahkiakum. 

Whatcom. 

Total. 

Poni^. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

sck-cod 

15,000 

2,513,932 

9, 843, 627 

589,000 

359,000 

3,310.115 

184,560 

1,410,500 

617, 112 

65,140 

168,000 

103,350 

3, 597, 345 

321, 726 

2, 419, 192 

543,623 

20,000 

20,000 

79.000 

2,000 

9,895,440 

684,000 

$450 

366,000 
5,124,250 

$10,986 
193,298 

274,225 

$5,876 

62,431 

11  nook  salmon  r^^,^-- 

363,363 

>d.  salted 

21.560 

1  lius-cod -. 

6,875 

jir  ■almon 

606,325 

8,450 

22,190 

loanderu  ............. 

8,191 

alibnt 

»•••••  - 

500 

15 

29,140 

errinff . ............... 

6,817 

SKcn  .................. 

• 

1,303 

(K^lrtfub 

4,515 

lad 

89,850 

1,256 

3,183 

168,950 

1,749 

60,143 

nelt 

6,158 

eelhead  sal^non    .  m  - 

619,060 

11,084 

43. 410 

mrffwm. .............. 

5,757 

root,  black-  svotted . . . 

8,600 

600 

rabs 

3,550 

irimn ................ 

500 

jTStors. ............... 

132,000 

12,750 

147. 095 

lamM 

^ 

5,700 

luJes 

600 

IIT  SMlls  .............. 

121.528 

ross. ................ . 

13,125 
37,600 

5,260 

oinlsh  oil , , . , 

1,750 

Total 

132,000 

2,750 

6,149,160 

216,624 

1,044,000 

11,099 

36,757,287 

931,568 

'able  showing  by  countieSf  species,  and  apparatus  of  capture  the  yield  of  vessel  fisheries 

of  Washington  in  2889, 1890, 1891,  and  1892. 


89. 


». 


Counties. 


Jefferson 


King 


Species. 


Cnltus-cod.... 
Dog  salmon... 

HsBhut 

Silver  salmon. 


Total. 

Cod,  salted. 
Cultns-cod. 
Halibut.... 
Fur  seals.. 


Total 


Grand  total. 


Lines. 


Lbs. 


5,000 
'26,066 


25,000 


Value. 


$100 

"666 


700 


80,000 

8,000 

820,000 


408,000 


483,000 


2,800 

160 

9,600 


12,560 


13,260 


Seines  and 
gill  nets. 


Lbs. 


4,000 


8,000 


12,000 


12,000 


Value. 


$80 


280 


860 


Guns  and 
spears. 


No. 


2,875 


2,875 


Value. 


$80,190 


30,100 


Total. 


Lbs. 


5,000 

4,000 

20,000 

8,000 


37,000 


80,000 

8,000 

320,000 


408,000 


Value. 


$100 

80 

600 

280 


1,060 

"X^oo 

160 

9,600 

30,190 


42,750 


S60  l2,glb  I  ^A^  \4^v<»y^\^^^ 
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Table  showing  6y  cauntieSf  apeoies,  and  apparatus  of  capture  the  ffield  of  veuel  fisheries  of 

Washington  in  1889, 1890,  1891,  and  i59f— Continned. 


Year. 

Conn  ties. 

Species. 

Lines. 

Seines  and 
gill  nets. 

Guns  and 
spears. 

ToUl. 

Lbs. 

Value. 

Lbs. 

Value. 

No. 

Value. 

Lbs. 

Value. 

1 
1890      Jeffenuiii  . . . 

Cultns-ood 

Doi?  salmon 

7,000 

$140 

7,000 

il40 

6,000 

$120 

6,000  '        1^ 

1 

Halibut 

30,000 

900 

30.000 
9,000 

9U0 

Silver  salmon. . . . 

9.000 

330 

S30 

• 

Total 

Coitus-cod 

Halibut 

• 

37, 000 

ll.OOU 
177.000 

1,040 

220 
5,310 

15,000 

450 

52,000 

1,490 

1890..    King 

~Ti,ooo 

177,000 

220 

5,310 

Pierce  

Clallam 

Fur  seals 

4,  «26' $58,906* 

58,906 

Total 

Black  cod 

Cull  US-cod 

Halibut 

188,000 

5,530 

141 

40 

5,250 



4,620 

58,906 

188.000 

64,436 

1890.. 

4,700 

2,000 

200,000 

4.700 

2.000 

200.000 

141 

40 

5.2S0 

Total 

Grand  total. 

Fur  seals 

" 

206, 700 

5,431 

***** 

206,700 

5,431 

431,700 

12,001 

15,000 

450 

4,620 

58.906 

446,700 

71,357 

1891.. 





815 

14.947 

14,947 

1891..'  Jefferson  ... 

Cultus-cod 

Doff  salmon 

10,000 

200 

i 

10.000 
13.000 
00.000 
17.000 

200 

13,000 

260 

1     "•**** 

260 

King 

Pierce 

Halibut 

60,000 

1,750 

! 

1.750 

Silver  salmon . 

17,000 

640 

640 

Total 

!    70,000 

1,950 

30,000 

900 

1 

100.000 

2.850 

1891.. 

Cultus-cod i    12  (»oo 

300 
6,480 

[ 

12.000 
207,000 

aoo 

Halibut 

207,000 

6,480 

Fur  seals 

2,852 

45,832 

45,632 

" 

1 

Total 

Black -coil 

Cultus-cod 

Halibut 

219, 000 

6,780 

1 

2,852 

45,632 

219,000 

52.412 

1891.. 

13, 500 

2,000 

349.000 

405 

40 

8,735 



13,500 

2,000 

849.000 

405 

40 

8,735 

Total 

364,500 

9,180 
3,400 



364,500 

9,180 

1891.. 

Skaffit Cod.aalted 

85,000 

■  ^"^~~^~^^ 

_ 

85,000 

3,400 

'■ 

Fur  seals 

600 

9,600 

9.600 

1 

'           Total 

85,000 

3,400 

,  _,  ^ 

600 

9,600 

85.000 

13.000 

ClaU«wn 

Jefferson  ... 
King 

Pierce  

Skagit 

W  batcom . . . 

Grand  total. 

Cultus-cod 

Dog  salmon 

738,500 
2,000 

21, 310 

30,000         900  14,267 

70, 179 

768.500 

92.389 

1892.. 

40 

2.000 
2,000 

40 

\ 

*2.000 

40 

40 

Halibut 

6,000 

100 

........ 

6,000 
3.000 

100 

Silver  salmon. . . . 

*3,000 

"iio 



110 

Fur  seals 

1,743 

16,537 

16,537 

Total 

Cnltusood 

Doe  salmon 

7,000 

140 

5,000 

150 

1,743 

16,537  1    12,000 

16,8^7 

1892.. 

69,000 

730 

59,000 

4.000 

265,000 

6,000 

730 

4,000 

80 

80 

Halibut 

205,000 

5,160 

6,150 

Silver  salmon. . . . 

6,000 

220 

220 

Total 

Cod,  salted 

Cultus-cod 

Halibut 

824,000 

5,880 

7,000 

380 

10,150 

10,000 

300 

334.000 

6.180 

1892.. 

175, 000 

16,000 

348,000 

— 

375,000 

7.000 

' 

16.000 
348,000 

380 

10.150 

Fur  seals 

6,830 

98.511 

98,511 

Total 

Black -cod 

Cnltuscod 

Halibut 

539,000 

17. 530 

6.830 

98,511 

639.000 

116.041 

1892.. 

15,000 

3,000 

345,000 

450 

60 

5,800 

—   

15,000 

3.000 

345,000 

450 

60 

5  800 

Total 

Cod,  salted 

Fur  seals 

363,000 

6,310 

363,000 

6,310 

isg*?.. 

304,000 

14,  560 

— _—— — - 

364,000 

14,560 

270 

3,780 

3,780 

Total 

Halibut 

364,000 

14,560 

270 

8.780 

364.000 

18.340 

1892.. 

500 

15 
44,435 

500 

15 

Grand  total. 

1,597,500 

15, 000 

450 

8,843 

118,828 

1.612,600 

I©,  713 

Caught  with  gill  net. 
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Tablet  thawing  by  oauntieSf  tpedeSf  and  apparatus  of  capture  the  yield  of  the  shore  fish- 

eriea  of  Washington  in  1889. 


CbiintieA  and  8p«oie«. 

Gin  nets. 

Pound  neta  and 
trap  nets. 

Seines. 

Lines. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds.      Value. 

Pounds. 

Value. 

Chehalis : 

1,085,075 
662,750 

$21, 701 
16,658 

38,259 

1 

Silver  salmon 

619,450 

$15, 486 
ITy,  486 

1 

Total 

1.747,825 

619, 450 

'..... 

ClallaiD: 

130,000 
47, 210 

300,000 
39,350 
60,000 
86,440 

663,000 

$2,500 
965 

^og  Balmon 

Hanbnt 

4,500 
810 

Hamoliack  salmon. . . 

BockfUh 

1,650 

Silver  salmon 

2,695 

Total 

13.120 

Clarke: 
Bloeback  salmon  .... 

47,000 

20,000 

6,000 

1,500 

800 
175 

2.475 

Chinook  salmon 

Steelhead  salmon 

Total 

73,000 

Cowlits: 
Blveback  salmon .... 

13,000 
81,000 
26,676 
43,325 

390 
3,240 

667 
1,143 

Chinook  salmon 

Silver  salmon 

Steelhead  salmon 

Storgeon 

218, 985 
218, 985 

2,300 

Total 

163,000 

5,440 



2,300- 

JeflfiBFSOU: 

Cnltna-ood 

19,000 
41,000 

600 

Halibnt 

820 

Herrlnir 

15,000 

$300 

6,000 
........... 

300 

Smelt 

25,000 
40,000 

750 
1,050 

Total 

66,000 

1,620 

King: 
ChiQOok  salmon 

36,861 
155,347 

984 
1,483 

17,278 
12, 115 

327 
61 

27, 114 

121,785 

25,000 

8,750 

137, 960 

23,000 

502,647 

83,000 

21,450 

14, 400 

517 
871 
600 
131 

2,068 
460 

5,652 
825 
420 
600 

Ploandezs 

Heirinff 

26,250 
29,255 

394 
439 

Hompback  salmon. . . 
Perch 

17, 212 

257 

Silver  salmon 

208,583 

4,249 

375,830 

4,021 

Smelt 

Steelhead  salmon .... 

67,606 

1,152 

11,520 

230 

Crabs 

Total 

512,896 

8.701 

433, 950 

4.896 

560 
200 

915, 006 

12.  053 

Klickitat: 
Blaeback  salmon 

15,000 
8,500 
2,000 

600 

340 

60 

1,000 

4 
20.32)2 

14,000 
5,000 
1,000 

Steelhead  sahnon 

30 

Total 

25,500 

20,000 

790 

Pacific: 

90 
608,200 

106,995 
990, 575 
14, 125 
798,  670 
221,160 

5,344 
49, 528 

1,412 
19,967 

6,634 

82, 885 

4,765 
34,178 

238 
1,700 

Chinook  salmon  ..... 

Shad 

Silver  salmon 

899, 380 
1,120 

9,983 
33 

Steelhead  salmon 

29,240 
68. 183 

877 

Total 

1, 008, 740 

30  aS5! 

2, 131, 525 

•;►  oaA 



Pierce: 

3,500 

106 

12,480 

875 

Cnltos-cod 

105,000 

2,100 

Dog  salmon 

21, 405 

214 

51,466 
80,000 

615 
1,200 

Flounders 

Halibnt 

**""" 1 

4,000 

120 

Herrtns 

165,000 
76,490 

1,660 

Hampback  salmon 

22,125 

443 

Bockiiiih 

I 

42,000 

1,260 

Shad 

500 
71,320 

BO 
1,558 

500            2S 

Silver  salmon 

216,215 
146,000 

4,692 
2,175 

Smelt 

Trout,  black-spotted. 
Trout,  salmon 

12,000 

1,800 

13,000 
8,000 
1,500 

390 
240 
300 

Crabs 

Shrimp 

Total 



118, 850 

2,350 

769,660  1  13.160 

163,000 

~5,"280' 

1 
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Tablet  sh&wing  by  oowntiesj  ipeoiea,  and  apparatus  of  capture  the  ifield  of  the  ahore  fish- 

eriee  of  Washington  in  ISSS^-^ontinned. 


Coonties  and  apeoies. 

Oai  neto. 

Pound  nets  and 
trap  neta. 

Seines. 

Linea. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Skamania : 
Blueback  salmon .... 

11,000 
3,000 
1,000 

$550 

150 

30 

Chinook  salmon 

Steelbead  salmon.... 

*  * 

Total 

15,000 

730 

1 

Wahkiaknm: 
Bliioback  salmon .... 

7,400 

1.  SAO.  375 

$373 

78,018 

1 

12,810 

Chinook  salmon 

5,440,350 

200,030 

09,375 

5,875 

10,470 

(3.409 

Shad 

587                 10 
314        410.540 

" 

Stpeelhead  salmon.... 

132,580 

8,977 

Total 

5,572,030 

270,007 

85,720 

4,370     1,978,885 

90,706 

1 

All  counties : 
Blueback  salmon .... 

80,090 
7,281,980 

3.044 
314, 177 

120,995 
1,085,723 

5,904 
53,029 

12,225 
1,034,147 

OU 
80,010 

Chinook  salmon 

Cult.as-cod 

254,000 
47, 210 

$5,100 
965 

Dog  salmon 

155,347 

1,483 

83,520 

275 

173,250 
105,000 

1,380 
1,700 

Flounders 

Halibat 

345,066 

5,440 

Herrinij^ 

20,250 
29,255 

394 
430 

188,750 

214,450 

23,000 

2,061 

3,000 

400 

Humpback  salmon . . . 
Perch 

39,837 

700 

39,350 

810 

Rockfish 

102,000 

2.910 

Shad ...    ............ 

20,500 
1,805,270 

2,029 
41,032 

510 
718,702 
203,000 
401,230 

20 

10,344 

3.750 

13,022 

Silver  salmon 

Smelt 

1,297,838 

31,457 

92,440 

2.996 

Steelbead  salmon.... 

242,025 

0,570 

244,150 

7,206 

Sturgeon 

218,985 
12,000 

2.300 

Trout,  black-svotted . 

1,800 

Trout,  salmon 

13,000 

22,400 

1,500 

390 
840 
300 

Crabs 

Shrimp 

Grand  total 

9,118,891 

367,504 

3.409,495 

110,777 

3, 771, 224 

119,795 

1,110,985      22,320 

Counties  and  species. 

Wheels. 

Minor  neta. 

Tongs  and  hoes. 

Spears,  guns.  etc. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Clallam: 
Whales 

$800 

Clarke : 
Blueback  salmon  .... 

4,750 

10,200 

2,920 

$237 

510 

88 

. 

Chinook  salmon 

Steelbead  salmon  .... 

1 

Total 

17, 870 

835 

t 

King: 
liYoirs 

7,500 

$3,000 

*  ?  "•»"  .••••• 

Clams 

108,000 

$900 

Total 

7,500 

3.000 

108,000 

900 

"  ** 

Klickitot: 
Blueback  salmon  .... 

108,257 
05,425 

10,780 
7,870 

4,130 

2,017 

503 

230 

40,500 
34,000 
22,225 

008 

510 
333 

Chinook  salmon 

Silver  salmon 

Steelbead  salmon .... 

Total 

193,332 

7,480 

90,785 

1,451 

Mason : 
Oysters 

1,500,000 
5,009,400 

87,500 
81,804 

Pacific: 
Oysters 

Pierce: 
Clams 

330,000 
300,000 

2,750 
7,500 

Oysters 

'«....... 

Doffflsh  oil 

.^.... .. 

""28*566" 

1,380 

\ 

Total 

...k.... 

090,000 

10,250 

28.500 

1.380 

. .  .^. ... 

■■    i 
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Jofrlet  9howing  by  oounHe*,  species,  and  apparatus  of  capture  the  yield  of  the  shore  fish- 
eries of  Washington  in  1889 — Continaed. 


CoantiM  and  species. 

Wheels. 

Minor  nets. 

Tongs  and  hoes. 

Spears,  guns,  etc. 

Pounds. 

Valne. 

Pounds.  ,  Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Skamania: 
Blneback  salmon .... 

122,315 

96,275 

4,010 

$4,803 

8,851 

160 

Chinook  salmon 

Total 

222,600 

8,904 

TbiHston: 
Oysters 

78,000 

$1,800 

AUoonntles: 

230,322 

171,900 

•    16,780 

14,800 

9,260 

6.978 

503 

484 

40,560 
34,000 
22,225 

$608 
510 
333 

Chinook  salmon 

SilTer  salmon. 

Steelhead  salmon .... 

^rogs 

7,500 

8,000 

dams.   -.r,-rr r 

438,000 
7, 547, 400 

3,650 
128,604 

OTBters .............. 

Dogfish  oil 

... 
........... 

28,500 

$1,380 

WTislwi  - T 

8U0 

•*•* 1 

Grand  total 

483,802 

17,225 

104, 285      4, 451 

7,965,400 

182,254 

28,500 

2,130 

Table  showing  by  oouniits,  species,  and  apparatus  of  capture  the  yield  of  the  shcre  fisheries 

of  Washington  in  1890, 


Counties  and  speeiea. 

Gill  nets. 

Pound  and  trap 
nets. 

Seines. 

Lines. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Cbehalia: 
Chinook  salmon  ..... 

75,000 
150,000 

$1,876 
8,750 

Total T 

225,000 

5,625 

Clallam: 
Cultns-ood. . ......... 

120,000 

280,000 

65,000 

63,800 

96,200 

$2,850 

Halibut 

4,200 

Rockfish 

1,725 

Dog  salmon 

1,275 

SilTer  sahnon 

3,000 

Total 

625,000 

12,650 

Clarke: 
Blnehack  aalmon .... 

85.920 

34,000 

6,000 

1,730 

1,020 

60 

nhinnnV  lULlmnn 

Total 

125,920 

2,810 

CowUts: 

20,000 

187,000 

37,150 

70,850 

700 
5,480 

743 
1,717 

fllilnnnk  aiiliniin  .    

Stedhead  salmon .... 

Stnrseon 

255,263 

2,871 

Total 

265,000 

8,640 

255,263 

2,871 

Jefferson: 
Cultas-eod 

21,000 
60,000 

670 

H^ibut 

1,000 

Herrinir 

17,000 

$340 

7,000 

350 

Smelt 

20,000 

600 

Total 

37,000 

040 

78,000 

1,920 

King: 

56,270 
360,481 

1,656 
8,158 

87,523 
896,004 
49,000 
17.500 
44,000 
408,486 
66,000 
64,673 
38,400 

1,030 

2,741 

980 

262 

880 

6,526 

1,650 

1.293 

1,600 

Dost  salmon ...... 

Flounders  t  r . 

Herring r.,T. 

52,600 

*  "788' 

Perch 

SSItmt  fulmon       ..... 

311,214 

7,426 

Smelt : 

« 

Steelhead  ealmon .... 

107,787 

2.156 

•"••■•••••• 

Crabs 



TotAl 

878,252 

15,184 

1,120,586 

16,962 
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Table  ahoufing  by  countieSf  BpecieSj  and  apparatus  of  capture  fhe  yield  of  the  ehare  Jiekeriee 

of  Waihington  in  1890 — Continaed. 


Conntiea  and  species. 

Gill  nets. 

Pound  and  trap 
nets. 

Seines. 

Lines. 

Founds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Ponnda. 

Value. 

Klickitat: 
Bhieback  salmon 

11,480 
8,000 
4,000 

$230 

240 

50 

12,000 
5,000 
3,000 

$240 

150 

30 

Chinook  salmon 

^teftlhfMid  ffalmonr .  ^  - 

1 

1 

Total 

24,080 

520 

20,000 

420 

Pacific : 
Blneback  salmon 

85 
266,825 

2 
8,005 

198,485 

1, 778, 650 

26, 11  -. 

411, 120 

3,909 

53,360 

2,090 

4,110 

14,945 
74,500 

$299 
2,237 

Chinook  salmon 

Shad 

Steelhead  salmon 

1,310 

13 

1 

•  •*••  -•«•■ 

1 

Total 

268,220 

8,020 

2,414,380 

63,629 

89, 445      2, 536 

Pierce: 

7,500 

225 

1 

30,890  ;        937 

Cnltos-cod 

115,000 

$2,300 

Dog  salmon 

27,761 

277 

75,727 
85,000 

757 
1,275 

Floonders 

Halibut 

3,000 

90 

Herrinff 

170,000 

1,700* 

Bookflsn 

45,000 

1,350 

Shad 

8,725 
97,400 

698 
2,168 

512 
260,722 
150.000 

26 
5,646 
2,250 

Sil  v«r  ftftlmon 

Smelt 

Trent,  black-spotted. 
Trout,  salmon 

15,000 

2,700 

15,000 

10,000 

1,475 

450 
800 
295 

Crabn 

Shrimp 

........ 

.... 

Total 

141,386 

3,368 

799,326 

13,626 

178,000 

6,440 



San  Juan: 
Herrine 

160,000 

1,600 

Skamania: 
Blueback  salmon 

10.000 
4,000 
6.000 

200 

120 

60 

Chinook  salmon 

Steelhead  salmon 

Total 

20,000 

880 

Wahkiakum : 
Blueback  salmon . . . 

1,105 
4,916,850 

22 
151,302 

1,515 
90,725 

8,725 
29,790 

30 

56.515 

1,126 

39,165 

7 

3,660 

Chinook  salmon 

2,721     1,269,225 
698  !               8() 

Shad 

Steelhead  salmon 

138, 440 

1,384 

298 

367,010 

Total 

5, 056, 395 

152. 708 

130. 7h5 

8,747 

1,692,830 

43,967 

...a....... 

Alloountiea: 
Blueback  salmon . 

128,590 
5,497,945 

2,884 
169,698 

212, 000 
1,881,875 

4,239 
66,456 

71,460 
1,412,138 

1,425 
43,859 
........ 

Chinook  salmon 

Oultns-cod ... 

256,000 
63,800 

5,220 
1,275 

Dost  salmon .......... 

850,481 

3, 158 

27,761 

277 

470, 731 
134,000 

3,498 
2,255 

Flounders 

Halibut 

833,000 

6.290 

Herring 

52,600 

788 

364,500 
44,000 

8,802 
680 

Perch 

Kockflsh 

110,000 

3,075 

Shad 

43, 575 
97,400 

3,486 
2,168 

592 
669,208 
236,000 
431,683 

83 

12,172 

4,600 

4,962 

Silver  salmon 

Smelt 

498,364 

11. 919 

103,200 

8,850 

St^lhciad  salmon ...  - 

334,987 

5,440 

443,910 

4,438 

Stnrcreon 

255,288 
16,000 

2,871 
2.7O0 

Trout,  black-spotted. 
Trout,  salmon 

f  "•• 

15,000 

48,400 

1,475 

450 

1,900 

205 

Crabs 

Shrimp 

Grand  total 

6, 862, 867 

198,887 

1 

2,706.621 

71,064 

1 

8,889,187 

79,531 

1,136,268 

23,781 
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Table  showing  by  cauntietf  speoUa,  and  apparatus  of  capture  ike  yield  of  ih^  shore  fisheriee 

of  Washington  in  1890 — Continued. 


CoQiities  and  apeciea. 

Wheels. 

Minor  nets. 

Tongs  and  hoes. 

Spears,  guns,  etc. 

Pounds. 

Value. 

Pounds. 

Valoe. 

Pounds. 

Value. 

Pounds, 

Value. 

CUUam: 
Whales 

v 

$600 

Clarke: 
BlneluMsk  aalmon  .... 

* 

66,260 
41,300 
18,680 

$1,325 

1,239 

187 

Chinook  salmon 

Steelhead  salmon .... 

Total 

126,230 

2,751 

King: 
From 

10, 813 

$4,325 

Clams , . . 

204,000 

$1,700 

Total 

10.813 

4,325 

204,000 

1,700 

Klickitat: 
Blneback  salmon  .... 

295, 470 

143,342 

10,500 

96,250 

8,864 

4,300 

210 

1,443 

88,5K> 
56,068 
31,500 
14,025 

679 
841 
472 
210 

Chinook  salmon 

Steelhead  salmon .... 

• 

Total 

545,562 

14, 817 

140, 178 

2,102 

Mason: 
Oysters 

1. 524, 000 
6,898,200 

38,100 
100,698 

Pai^c: 
Oysters 

Pierce: 

Plftmii 

420,000 
390,000 

3,500 
7,312 

Orsters 

Docflsb  oil 

30,000 

1,400 

• 

Total 

810,000 

10,812 

30,000 

1,400 

Bluehack  salmon .... 

674, 745 

514, 675 

23,080 

20.242 

15,440 

692 

Chinook  salmon 

Ste^head  salmon 

Total 

1,212,500 

36,374 

Thurston: 
Oysters. . ^«..«. ...... 

• 

76,800 

1.920 

All  counties: 
filuelMck  salmon  .... 

1,030,465 

609, 317 

10,500 

138. 010 

30.431 

20,979 

210 

2,322 

38.585 
56,068 
31,500 
14,025 
10, 813 

579 
841 
472 
210 
4,325 

Chinook  salmon 

sorer  salmon 

Froffs 

Clams 

624,000 
8,889,000 

5,200 
147,930 

Orsters ........... 

Dogfish  oil 

30.000 

1,400 

'WnalAA 

600 

Grand  total 

1,884.292 

53,942 

150.991 

6,427 

9,513,000 

153,130 

30,000 

2,000 

F.  B.  93- 


•18 
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Table  ahawing  by  countiea,  8peoi€9f  and  apparatus  of  capture  the  yield  of  the  shore  fieheriee 

of  Waehington  in  1891. 


Coanties  and  speciM. 

Gill  neta. 

Pound  and  trap 
nets. 

Seines. 

Lines. 

Pounds. 

Value. 

'  Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Chehalis: 
Chinook  a^mon . . 

60,000 
130,000 

$1,500 
3,150 

RllvftP  ttalmon 

Total 

190,000 

4,650 

.................  J. . 

1 

Clallam: 
Ciiltiia>ood...... 

115,000 

$2,275 

Flounders 



8,150 

$163 

Halibut 

1 

315,000 

5,350 

Herring 

1 

15,000 
8,370 

150 
125 

Dog  Mimon-  r  - 

1 

46,770 

37.880 

100,000 

82,350 

935 

Humpback  Halmon . . . 

1 

757 

Bocknah 

2.775 

Silver  salmon 

■""*•""" 

21,630 

475 

2,688 

Total 

53,150 

913 

697,000 

14,780 

Clarke: 
BIneback  salmon  .... 

48,000 

21,000 

5,000 

1,680 
840 
125 

Chinook  salmon    , . . . 

i 

FitiAnlhflfid  Aftlmon  , 

] 

Total 

74,000 

2,645 

Cowlitz: 
Blu^fback  salmon  .... 

12,000 
82,600 
53,400 
68,600 

420 
3.300 
1,068 
1,537 

• 

1 

Silver  salmon 

.......  1 

StMtlhMul  HfUmnn 

Sturseon 

503,327 

5,468 

TotAl 

216,500 

6,325 

603,327 

6,468 

' 

Jefferson : 
Cultus-ood 

14.000 
60.000 

420 

Halibut 

1,200 

Herrini? 

16.000 

320 

Silver  salmon 

. 

6,500 

825 

Smelt 

22,(100 

660 

Total 

38.000 

980 

80,500 

1.945 

'  — •■ 

King: 
Chinook  salmon 

75,580 
411, 190 

2,055 
3,667 

70,483 

450,273 

70,000 

25,500 

464, 562 

60,000 

543, 570 

75, 000 

78, 495 

57,600 

1.475 
3,165 
1,400 
382 
6,966 
1,500 
8,272 
1,875 
1,670 
2,400 

Dog  salmon.... 

Flounders 

HerrinfiT 

76,500 
154,854 

1,148 
2,  322 

Humpback  salmon  . . 
Perch 

Silver  salmon ........ 

387, 511 

8,948 

Smelt 

Stf<M)lhead  salmon .... 

130,825 

2,617' 

■""•••"■ 

Crabs 

Total 

1. 236, 469 

20, 757 

1, 895, 483 

29,005 

_._ , 

Klickitat: 
Blnebaok  sAlmon 

11,400 
4,000 
5,100 

342 
120 
153 

12,000 
3,000 
5,000 

$360 

90 

150 

1     Chinook  salmnn    . . . 

Steelhend  sAlmon 

Total 

20,500 

615 

20,000 

600 

Pacific: 
Blueback  salmon 

105 
1, 222, 075 

2 
41, 310 

248,840 

2, 337,  600 

42, 180 

305.  340 

432,  304 

4,976 
93,504 
2,531 
8,  353 
6,051 

2,805 
43,625 

56 
1,745 

Chinook  salmon 

Shad 

Silvnr  Salmon . .    

137,  660 
27,075 

1,377 
406 

........... 

K  330 

60 

Total 

1, 386, 915 

43, 095 

3, 366, 264 

110,415           .M.7fi0 

1,881 
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Table  showing  hy  counties,  specieSf  and  apparatus  of  capture  the  yield  of  the  shore  fisheries 

of  Washington  in  1891 — Continued. 


Comities  and  species. 

GiU  nets. 

Pound  and  trap 
nets. 

Seines 

1. 

Lines. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds.   '  Value. 

Pierce: 
Chinoolc  nalmon 

19,012 

$570 

37,600 

$1,128 

1 

Cultllii'Cod 

130. 000       $2. 000 

X)off  flalmon .......  r  - . 

26,500 

265 

64,939 
115, 000 

649 
1.726 

Floand^T* -- 

1 

Halibut 

3,500 

106 

Herring 

175,000 
70,229 

1,750 
1,404 

Humpback  salmon  . . 

25, 416 

508 

\ 

Rockflsk 

50.000  i       1.500 

Shad 

' 

612 
95,300 

37 
1,916 

400 
261,004 
175,000 

20 
5,220 
2,625 

1 

Silver  salmon 

Smelt 

1 

Trout,  black -SDOt  ted. 

• 

16,000 

2,880 

Tront.  fialmon     --  r 

18,000 

12,000 

1,800 

540 
360 
450 

Crabs 

1 

Shrimp  ^- -T 

Total 

166,840 

3,296 

930,972 

15, 871 

199,500 

7,085 

San  Juan: 
Herrinff 

200,000 

2.000 

•! 

Skamania : 
Bluebaok  salmon 

4,835 
2,500 
4,000 

$145 

100 

60 

Chinook  salmon 

Steelhead  salmon 

Total 

11,335 

305 

1 

1 

1 

' 

Wahkiakum : 
Bluebaok  salmon 

38,820 

1, 171, 275 

4,500 

269,360 

1,165 

35,139 

270 

5,387 

Chinook  salmon 

4,279,900 

i66,i68 

42,800 
12, 208 
12, 170 

1,712 
732 
182 

Shad 

Steelhead  salmon 

146.640 

2,199 

Total 

4, 426, 540 

168,367 

67. 178 

2.626 

1,483,955 

41,961 

........... 

Whatcom : 
Bluebaok  salmon 

512,260 

10, 977 

Silver  salmon 

14,625 

156 

72,750 

776 

" 1 

Total 

14,625 

156 

512,260 

10, 977 

72,750 

776 

1 

1 

All  counties: 
Blueback  salmon 

76.340 
5, 747, 555 

2,589 
215. 393 

773,100 
2, 402, 412 

16.313 
95, 876 

41.625 
1,322,983 

1,221 
39,487 

Chinook  salmon 

Cultus-cod 

259,000 
46,770 

5.295 
936 

Dog  salmon .......... 

411, 199 

3,667 

26,500 

265 

523,582 
193, 150 

3,939 
3,288 

Halibut 

378,500 

6,655 

Herring 

92.500 
154,854 

1,468 
2,322 

415.500 

534,791 

60.000 

4,282 
8,370 
1,500 

Humpback  salmon  . . 
Perch ^. 

25,416 

508 

37,880 

757 

Rockflsh 

1 

150,000 

4,275 

Shad 

55,000 
400,640 

3,300 
5.269 

4,900 
898, 954 
250,000 
353,185 

290 

14,743 

4,500 

7.037 

Silver  salmon 

Smelt  

723.196 

22,000 

387,240 

14,609 

660 

7,097 

88,850 

8,013 

Steelhead  salmon 

449, 474 

6,383 

Sturgeon 

603,327 
16,000 

5,468 
2,880 

Trout,  black-spotted. 
Trout,  salmon 

18,000 

69,600 

1,800 

540 

2,760 

450 

Crabs 

Shrimp   

» 

Grand  total 

7,614,884 

247,895     4,132,542 

127, 914 

4, 688. 070 

92,407 

1,480.327 

29,278 
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T€ibU  8h<>wing  hy  counties,  species ,  and  apparatus  of  capture  the  yield  of  ike  shore  fisheries 

of  Washington  in  1891--Contijined, 


Counties  and  speolee. 

Wheels. 

Minor  nets.          Tongs  and  hoes. 

Spears,  guns,  etc. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

CUUam: 
WIiaIaii 

$2,400 

Clarke: 

Blufibafik  MAlmon.... 

5,830 

14,500 

4,300 

$175 
435 
129 

Chinook  nalmon 

RfiAftlhfMul  nalmon .... 

Tot«1 

24,630 

739 

King: 
Froirs 

8.413 

$3,365 

fllftmii 

270,000 

$2,250 

Totftl 

8,413 

3.365 

270,000 

2.250 

Klickitat: 
Blneback  salmon.... 

63,455 
56,665 
19, 110 
48,050 

1.904 

1,700 

573 

1.441 

60.918 
10,183 
29,820 
20,104 

914 
151 
447 
302 

Chinook  salmon 

Silver  salmon -  r  - 

Total 

187,280 

5,618 

121,085 

1,814 

Mason: 
Oysters 

1,560,000 
7,890,480 

39.000 
105,206 

Paniflc: 
Oysters 

Pierce: 
(Hams 

466,800 
420,000 

3,890 
7,875 

Oysters 

Boffflsh  oil 

83,750 

1,575 

Total 

886,800 

11,765 

33,7501 

1,575 

Skamania: 
Blneback  salmon .... 

114,090 

169, 375 

63,010 

3,423 
5,081 
1,890 

Chinook  salmon 

Steelhead  salmon .... 

Total 

846, 475 

10,394 

Thurston: 
Oysters 

115,200 

2,880 

Wbatcom: 
Blneback  salmon .... 

10,500 
15.750 

225 
168 

Silver  salmon 

- 

Total 

26.250 

393 

All  counties : 
Blneback  salmon.... 

183,375 

240,540 

19, 110 

115,360 

5,502 

7, 216 

573 

3,460 

71.418 
10.183 
45,570 
20,164 
8,413 

1,139 
151 
615 
302 

3,365 

Chinook  salmon 

Silver  salmon 

Steelhead  salmon.... 

Froffs 

Oiarn^    

736,800 
0,985,680 

6,140 
154,961 

Oysters 

Dogfish  oil 

33,750 

1.675 

Whales 

...... ..... 

2,400 

- 

Grand  total 

558,385 

16, 751 

155,748 

5,572 

10,722.480 

161, 101 

33,75Q 

3.975 
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Tahle  Bkowing  hy  cauntie$,  9peoieay  and  apparatus  of  capture  the  yield  of  the  shore  fisheries 

of  Washington  in  189i. 


Countiee  and  species. 

Gill  nets. 

Pound  nets  and 
larap  nets. 

Seines. 

Lines. 

Ponnds. 

Yalne. 

Ponnds. 

Yalne. 

Pounds. 

Value. 

Pounds. 

Value. 

ChehAlin : 
ChiBOok  salmon 

299,064 
219.860 
563,608 

♦5,283 

1.099 

10,048 

99,684 
102. 140 
187,869 

38,000 

$1,760 

Dog  salmon 

511 

3,349 

190 

** 

Silver  salmon 

■ 

Stnrgeon 

' 

Total 

1.082,522 

16,430 

427.603 

5,810 

Clallam: 
Coltos-ood 

117,000 

$2,305 

Floandera 

12,400 

f248 

Halibot 

'   * 

354,000 

6,035 

Herrinir 

26,000 
17,690 

250 
325 

74,000 
123,000 
111,000 

1.440 

liockfltth 

3,315 

88,310 

805 

3,210 

Total 

93,400 

1,718  1      779,000 

16,  .305 

Clarke: 

68.000 

2.040 

1.080 

90 

Chlnooksalmon 27.000 

6,000 

Total 

101,000 

3,210 

CovlJts: 

^lueback  salmon ..., 

15,000 

110.000 

27,600 

49,400 

450 

4,400 

552 

863 

Chinook  salmon 

• 
« 

SIlTer  salmon 

StoTireon 

505,623 

5,567 

Total 

202,000 

6,265 

505.623 

5,567 

4 — 

Jefferson: 
Cnltns-cod 

37.000 
90,000 

860 

Halibnt 

- 

1,800 

Herrinff 



12,000 

240 

Silver  salmon 

5,000 

250 

Smelt 

23,000 

600 

Total 

35,000 

930 

132,000 

2,910 

Einff: 
CiMDOok  salmon  . 

69. 917 
643, 110 

2,040 
4,780 

32, 018 
164,790 

962 
1,640 

43,449 
1, 108. 320 
72.160 
26,278 
65.140 
602,452 
98,  726 
68.250 
60.000 

1,134 
6,142 
1,443 
304 
1,303 
0,210 
2,468 
1,365 
2.500 

Doff  salmon 

*          " 

Floanders 

Herrinff 

78,834 

1,183 

f 

Fercu  ••••■••••••••••• 

Silver  salmon **''  ^"^ 

9,585 

128.230 

3,847 

Smelt  -  r , 

RkaaIIimiiI  nalmnTi 

130, 570 

2.611 

62, 322 

1.246 

Crabs 

Total 

1, 370  863 

20,199 

387,360 

7,695 

2, 234, 775 

25,968 

Eliokitat: 
B1neba4!k  salmon  .    . . 

12,000 
3,000 
5,000 
5,000 

360 

90 

150 

150 

14,000 
2.000 

280 
80 

(Thfnnnk  salmmi        .  . 

RtlvAi*  Aalmnn 

; 

Steelhead  salmon .... 

4.000 

60 

•  ••.....|....>a   ..... 

• 

........^........•.. 

Total 

25,000 

750 

20.000 

420 

1            . 

Pacific:' 
Blneback  salmon  .... 

105 

1,097.175 

67,666 

3 

43,387 

338 

934,885 
2. 294.  aOO 
135, 334 
62,400 
504,000 
765,980 

18,697 

90,772 

677 

1,872 

5,040 

11.489 

8,985 
65.300 

270 
1,950 

Chinook  mlmon 

TViip  nalmnn 

Sh&      .  ..'.'.'.V.  .... 

RllvAr  Aolmnn    

252.000 
9.710 
9.000 

2,520 
146 
750 

SteribiiAd  Aftlmon 

14,440 

289 

Grabs           

^ 

1 

Total 

1,435,656 

47. 144 

4,696,899 

128.547 

88,725 

2,518 

••■•"•••••• 
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Table  showing  hycountieay  apeoie«,  and  apparatus  of  capture  the  yield  of  the  shore  fieheriei 

of  Washington  in  1892 — Continued. 


Connties  and  species. 

Gill  nets. 

Pound  nets  and 
trap  nets. 

Seines. 

Lines. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds.     Value. 

Pounds. 

Valne. 

Pierce : 

48,600 

$1,458 

91  800 

*9   7IU 

Cnltnfl-cod 

t  _ 

125,000 

$2,500 

Dog  Malmon 

55,280 

553 

110,600 
100,000 

1,106 
1,500 

Flcmnden 

HaUbut 

3,000 

90 

}     Herrinir 

225,000 

2,250 

1     Bockfldi 

40,000 

LiOO 

'     Shad 

500 
165,560 

25 
3,311 

600 
227,780 
200,000 

30 
4,555 
3,000 

1 

SUvertalmoii  r , . .  r ,  ^  ^ 

i  ■ 

Smelt 

Trout,  black-spotted . 

20,  (KM) 

3,600 

20,000 

10,000 

2,000 

600 
300 
500 

Crabs 

Shrimp 

,         ■«■««» uu jr  .............. 

Total 

269.940 

5,347 

1      987. 780 

16, 595 

188,000 

7.390 

San  Jnan : 
Herrinir 

250,000 

2,500 

Skamania: 
Blnebaok  salmon  .... 

15,000 
4,000 
5,000 

$450 

160 

75 

SteAlhead  mdnnofn 

Total 

24,000 

685 

Wabkiaknm : 
Blnebaok  nalnfon 

• 

366,000 

624,250 

22,000 

333,990 

10,986 

18,728 

720 

6,680 

Chinook  salmon 

4,499,500 

174,550 

500 

17,850 

1,500 

20 
536 
150 

Shad 

• 

StA^lhm&d  salmon . .- 

283,670 

4,254 

"*■ "" r   ' 

^     Total 

4.  783. 070 

178,804 

19,850 

706 

1. 346.  240 

37, 114 

_ 

«  Wbatoom: 

Blnebaok  salmon  .... 

260,225 

5,676 

Dog  salmon 

83,475 
21,000 

477 
224 

500,850 
127,950 

2.862 
1,865 

Silver  salmon 

Total 

104, 475 

701 

260,225 

5,576 

028,800 

4,227 

All  connties : 
Blnebaok  salmon  .... 

110, 105 
6, 109, 646 

3,303 
230,990 

1. 209, 110 
2,477,102 

24,553 
95, 052 

374,985 
824, 799 

11.256 
24, 575 

Chinook  Mi^lnion 

•  •  •  • 

Cultas-cod 

279, 000         5-  MS 

Dog  salmon %... 

Flounders 

1,014,111 

6,694 

457, 544 

3,381 

1, 737, 460 
184,560 
638,278 

10, 435 
3.191 
5,634 

74,000 

1,440 

Herring 

78,834 

1,183 

Halibut 

447,000        7.92S 

Peroh 

65,140 

1,303 

Rockflsh 

163, 000        4. 515 

,  Shad 

80.750 
985,659 

2,433 
15,547 

22,600 

1, 086, 492 

321. 726 

416, 680 

750 

16,034 

6,158 

8,334 

Silver  salmon 

Sm^lt 

1, 317, 140 

23,079 

116,000  j      3.460 

StMilheAd  Aiilntnn 

489,250 

8,189 

833, 802 
38,000 

12,945 
190 

Sturgeon 

605.623         5.567 

Trout,  black-spotted. 
Trout,  salmon 

20.000 

3,600 

20,000 

70,000 

2,000 

600 

2.800 

500 

Crabs 

9,000 

750 

Shriipp .11^^. 

Grand  total 

9, 128. 086 

278.188 

6.081,967 

154. 101 

5,664,720 

91,570 

1,604,623       32,172 
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Table  Bhowing  by  counties,  apedeBf  and  apparatus  of  capture  the  yield  of  the  shore  fisheries 

of  Washington  in  1892 — Continued. 


Comitiee  and  species. 

Wheels. 

Minor  nets. 

Tonics  and  hoes. 

Spears,  guns,  etc. 

Founds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Clallam: 
Whales        

^ 

$600 

l^hir-BAal  nelts 

2,700 

Total 

3.300 

Clarke: 
Bliiebaclc  salmoii .... 

94,500 
38,825 
29,400 

12,835 

1.165 

882 

nhinouk  salmoD . . 

Steelhead  salmon .... 



Total 

102,725 

4,882 



Kine: 
Clams  ............... 

300,000 

$2,500 

Frosa 

13,125 

$5,250 

■»■  »*'6"-  ..."••••-•-•••• 

Total 

13, 125 

5,250 

300,000 

2,500 

Klickitat: 
Blneback  salmon .... 

217,052 

125,405 

34,104 

242,970 

6,512 
3,762 
1,023 
4,289 

76,900 
14,450 
33,950 
28,900 

1,154 
217 
510 
434 

Chinook  salmon 

Silver  salmon 

1 

Atiai^lhMul  AAlmnn 

'     *          *  1 

; 

Total 

619, 531 

15.586 

154,200 

2,315 

Kaaon: 
Orsters 

1,576,800 
7, 588, 440 

32,850 
101, 179 

Pacific; 
Ovsters ... ..... 



Pierce: 
Clams    

884,000 
598, 200 

3.200 
11, 216 

Ovsters 

Doflrflsh  oil  -  - -  - 

37,500 

1,750 

Tfftal 

982,200 

14,416 

37,500  1      1,750 

Skamania: 
Blneback  salmon ..... 

417,280 
253,400 
378,190 

18;  518 
7,602 
8,346 

Chinook  sslmon r 

••••••.....1........ 

""' 

Hteelhead  salmon  .... 

1 

Total 

1.048,870 

28,466 

Tbnrston: 
Ovsters .............. 

132,000 

2,750 

Whatcom: 
Blneback  salmon 

14,000 
21,000 
15.000 

300 
120 
160 

Doir  salmon. . . . . 

Silvftr  nAlrnon 

• 

Total 

50,000 

580 

Alloonnties: 
Blneback  salmon 

728,832 
417, 630 

21,865 
12,529 

90.900 
14,450 
21,000 
48.950 
28,900 
13.125 

1,454 
217 
120 
670 
434 

6,250 

ChiBook  salmon 

Tinir  nalmnti 

Silver  salmon 

34.104 
650,560 

1,023 
13, 517 

Steelhead  salmon 

FrofiTS ...... 

Clams 

684,000 
9,895,440 

5,700 
147,906 

Oysters 

Doirflsh  oil 

37,500 

1,75a 

Whales 

600 

Fnr-seal  Delta 

2,700 

Grand  total 

1,831,126 

48,934 

217, 325 

8,145 

10, 579, 440 

153, 095 

37,500 

5,050 
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Table  showing  by  4x>unUes  and  apeciea  the  yield  of  the  short  fisheries  of  Washington— 

Continued. 

SUMMARY. 


Counties  and  Bpecies. 

1889. 

1890. 

1891. 

1802. 

Pounds. 

Value. 

Pounds. 

Value. 

1 

Pounds..  Valne. 

Pounds. 

Valos. 

Cbehalis: 

Chinook  salmon 

Doj;  salmon 

1,085,075 

$21,701 

75,000 

$1,876 

60,000 

$1,500 

396,738 

322,000 

751,477 

387000 

$7,043 
1.610 

Silver  sidmon 

Sturgeon 

1.282,200 

32,044 

150,000 

3,750 

130,000 

3,150 

13.397 
190 

Total 

2, 387, 275 

53. 745 

225.000 

5,625 

190.000 

4,650 

1, 510, 215 

22.240 

CQallam: 
Cultus-  ood 

130.000 

2,600 

120,000 

2.350 

115,000 
8.160 

315, 000 
15,000 
65.140 
37.680 

100,000 

103,980 

2,275 

163 

6,350 

150 

1,060 

757 

2,775 

3,163 

2,400 

117,000 
12,400 

354,000 
25,000 
91.690 

2.305 
248 

Flounders 

Halibat 

300,000 

4,500 

280,000 

4.200 

6.036 

Herrine 

250 

Dojr  salmon 

47, 210 
39,350 
60,000 
86,440 

965 

810 

1.650 

2,695 

800 

63,800 

1,275 

1,765 

Humpback  salmon. . . 

Rock'flsh 

65,000 
96,200 

1.725 

3,000 

6O0 

123,000 
149. 310 

3,315 

Silrer  salmon 

Whales 

4,105 
600 

Fur-seal  pelts 

2.700 

Total 

663, 000 

13,920  1      «5«  f.on 

13.150 

750  150 

ifl  noa 

872,400 

21,323 

•^     1 

Clarke : 

Blneback  salmon 

Chinook  salmon 

Steelhead  salmon  — 

51,750 

30,200 

8,020 

1,737 

1,310 

263 

3,310 

152, 170 
75,300 
24,680 

252. 150 

3,055 

2,259 

247 

53,830 

35,600 

9,300 

1,855 

2,275 

254 

3,384 

162,600 
65.825 
35.400 

4.873 

2.245 

972 

Total 

90,870 

5,561 

98,630 

263  725 

A  AQ9 

Cowlitz: 

Blneback  salmon 

Chinook  salmon 

Silver  salmon 

Steelhead  salmon 

Sturireon 

13,000 
81,000 
26.675 
42, 325 
218,985 

390 
3,240 

667 
1.143 
2,300 

20,000 

137.000 

37,150 

70,850 

255.263 

700 
5,480 

743 
1,717 

2.871 

12,000 
82,500 
53.400 
68.600 
503.327 

719,827 

420 
3,300 
1,068 
1.537 
5,468 

11, 793 

15.000 

110,000 

27.600 

49,400 

505.623 

450 

4,400 
.552 
863 

5,567 

Total 

381,985 

7,740 

520.263 

11,511 

707.623 

11.832 

Jefferson: 
Cultns-cod 

19,000 
41,000 
15,000 
6,000 
25,000 

500 
820 
300 
300 
750 

21.000 
50,000 
17,000 
7,000 
20,000 

115.000 

570 
1,000 
340 
350. 
600 

14.000 
60.000 
16.000 
6,500 
22.000 

118.500 

420 
1,200 
320 
325 
660 

37.000 
90.000 
12.000 
5.000 
23.000 

860 

Halibut 

1,800 
210 

Herrinir 

Silver  salmon 

Smelt 

250 
600 

Total 

106,000 

2,670 

2,860 

2,926 

167.000 

3.840 

King: 

Chinook  salmon 

Dog  salmon 

80,248 

289.247 

25,000 

35,000 

184,427 

23,000 

1,086,960 

33,000 

90,570 

14,400 

7,500 

108,000 

1, 977, 352 

1,828 
2.415 

500 

525 
2,764 

460 
13,922 

825 
1,811 

600 
3,000 

900 

93,793 

745, 485 

49,000 

70.000 

2,686 

5.809 

980 

1.060 

146,063 
861.472 

70.000 
102.000 
619,416 

60.000 
031.081 

75.000 
209,320 

57,600 

8.413 

270,000 

3,530 
6,832 
1.400 
1,530 
0,288 
1.600 
17.220 
1.875 
4,187 
2,400 
3.365 
2.250 

145.384 

1,916.220 

72,160 

106. 112 

4,136 
1Z562 

Flounders 

1,443 

Herring 

1,577 

Humpback  salmon . . . 

Perch 

44,000 
719, 700 

66,006 
172,460 

38,400 

10,813 
204,000 

880 
13,952 
1.650 
3.449 
1,600 
4.325 
1,700 

65.140 
1.268.614 

08.726 
261.142 

60.000 

13.125 
30C,000 

1,303 

Silver  salmon 

Smelt 

22,651 
2.468 

Steelhead  salmon 

Crabs 

5.222 
2.500 

Frogs 

5.23U 

Clams 

2.500 

Total 

29.550 

2. 213, 651 

38, 171 

3, 410, 365 

65,377 

4, 305, 623 

61.613 

a 

Klickitat: 

Blneback  salmon 

Chinook  salinon 

Silver  stdmon 

Steelhead  salmon 

172, 817 

112, 925 

39,005 

10. 870 

5.898 

3,667 

836 

326 

357.535 

212,410 

42,000 

117.875 

9.913 

5,531 

682 

1.733 

147. 773 
73,848 
48,930 
78. 314 

3,620 
2.061 
1,020 
2,046 

8,647 

319. 952 

144,856 

73,054 

28u,  870 

8,300 
4.140 
1,683 
4.933 

Total 

335, 617 

10. 727 

729,  82(1 

17,859 

348,865 

818^731 

19.071 

Mason: 
Oysters 

1, 500, 000 

37.500 

1.524,000 

38.100 

1,560.000 

39,000 

1, 676. 800 

32.850 

Pacific: 

Blneback  salmon 

Chinook  salmon 

Dog  salmon 

111,850 
1,632,953 

5,586 
71,569 

213, 515 
2,110.975 

4.270 
63,602 

261.750 
3,603.300 

5.034 
136,559 

943.976 

3,466,775 

203.000 

62.400 

766,000 

790,130 

9,000 

7,688.440 

18,970 

136,118 

1.015 

Shad 

14,125 

1,198,000 

251,520 

1,412 

29,050 

7,544 

26.125 

2,090 

42.18G 
443,000 
464,709 

2.631 
4,730 
6,537 

1,872 
7,560 

Silver  salmon 

Steelhead  salmon 

Crabs 

412. 430 

4,123 

11,924 
750 

Oysters 

5,  609.  400 
8,  817.  848 

81.  804 
197.865 

6,898,200  ;i00,598  !  7,800.480 

105.206 

101.170 

Total 

9, 670. 245 

174,683 

12. 695. 419 

260,507   13.809.720 

279,388 
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Table  ahinn^g  hy  counties  and  spedes  the  yield  of  the  shore  fisheries  of  Washintjion — 

Continaed. 


SUMM  AH  Y— Gontinaed. 


Comities  and  speoies. 


Pierce: 
Chinook  salmon  . . . . . 

Coltas-cod 

DoK  salmon 

Flounders 

Halibut 

Herring 

Humpback  salmon  . . 

Rockflsh 

Sbad 

Silver  salmon 

Smelt 

Trout,  black -spotted. 

Trout,  salmon 

Crabs 

Shrimp 

Clams 

Oysters 

Dogfish  oil 


Total 

San  Juan: 
Herring . 


Skamania : 
Blneback  salmon 
Chinook  salmon  . 
Steelhead  salmon 


Total 

Thurston : 
Oysters.. 


Wahkiakum : 
Blneback  salmon  . . . 
Chinook  salmon  . . . . 

Shad 

Steelhead  salmon . . . 


Total. 


Whatcom: 
Blueback  salmon 

Dog  salmon 

Silver  salmon 


Total 


All  counties: 
Blueback  salmon  . . . . 

Chinook  salmon 

Cultus-cod 

Dog  salmon 

Flounders 

Halibut 

Herring 

Humpback  salmon. . . 

Porch 

Bookfish 

Shad 

Silver  salmon 

Smelt 

Steelhead  salmon 

Sturgeon 

Trout,  black-spotted 

Trout,  salmon , 

Fur-seal  pelts 

Frogs 

Clams 

Crabs 

Shrimp 

Oysters 

^''hales 

Dogfish  oil 


1889. 


Pounds.    Value. 


15,980 

105,000 

72,870 

80,000 

4,000 

165,DO0 

98.615 

42.000 

1,000 

287,585 

145, 000 

12,000 

13,000 

8,000 

1,500 

330,000 

360,000 

28,500 


1,770,000 


$480 

2,100 

729 

1.200 

120 

1,650 

2,041 

1,260 

55 

6,250 

2.175 

1,800 

390 

240 

300 

2.750 

7,500 

1,830 


82,370 


1890. 


Founds. 


38,390 
115,000 
103,488 

85,000 

3,000 

170,000 


45.000 

9.237 

358,122 

150,000 

15.000 

15,000 

10,000 

1.475 

420,000 

390,000 

80,000 


1,968,712 


150,000 


133, 315 

99.275 

5,010 


237,600 


78,000 


7,460 

T.  070, 100 

5.685 

653,500 


7,637,035 


10. 


4. 


490.192 
207,756 
254,000 
409,327 
105,000 
345,000 
215.000 
322,392 

23,000 
102,000 

21,010 
012, 815 
203,000 
062,806 
218, 985 

12,000 

13,000 


5.443 

4,001 

190 


9,634 


1,800 


373 

348,117 

588 

16,607 


365,685 


7, 


7,500 

438.000 

22,400 

1,500 
547,400 


19,427 
455, 913 
5,100 
4,109 
1,700 
5.440 
2,475 
5,615 
460 
2,910 
2,055 

86,664 
3,760 

27,884 

2,300 

1,800 

390 


684,745 

518. 675 

29,080 


1. 232.  500 


76,800 


50,135 

6, 276, 800 

8,805 

536,240 


6,879,980 


1, 487. 100 
9, 547, 343 
256,000 
912, 773 
134,000 
333, 000 
407,000 


Grand  total. 


28.500 


3,000 

3,650 

840 

300 

128,604 

800 

1,330 


44,000 

110,000 

44,167 

1,410.172 

236,000 

1.362,615 

255,263 

15,000 

15,  000 


10,  813 

624, 000 

48,400 

1,475 

8,880,000 


30,000 


25.962,582 


766,516 


26, 173, 121 


Value. 


♦I.  152 
2,300 
1,034 
1,275 
90 
1,700 


1,350 

724 

7,814 

2,250 

2,700 

450 

300 

295 

3,500 

7.312 

1,400 


35.646 


1,500 


20, 442 

15,560 

752 


30,754 


1.920 


1,178 
193. 188 
705 
5,351 


200,422 


30,558 
291,333 
5,220 
8,208 
2,255 
5.290 
4,500 


880 

3,075 

3,519 

30,291 

4.500 

17,372 

2,871 

2,700 

450 


4,325 
5,200 
1,900 

295 
147,930 

600 
1,400 


583,762 


1891. 


Pounds. 


56, 612 

130,000 

91,439 

115,000 

3.500 

175,000 

95,645 

50,000 

1,012 

356,304 

175, 000 

16,000 

18,000 

12,000 

1,800 

466,800 

420,000 

33,750 


2, 217, 862 


200,000 


118,925 

171, 875 

67,010 


Value. 


$1,698 

2,600 

914 

1.725 

106 

1,750 

1,912 

1,500 

57 

7,136 

2,625 

2,880 

540 

360 

450 

3,890 

7,875 

1,575 


39,592 


2,000 


3.568 
6,181 
1,950 


357, 810 


115,200 


10,699 


2.880 


38,820 

5,493,975 

16, 708 

428, 170 


1,165 

203, 019 

1.002 

7,768 


5,977,673  212,954 


522, 760 


103, 125 


11,202 


1,100 


625.885 


1,145,858 

9. 723, 673 

259,000 

1, 008, 051 

193, 150 

378, 500 

508,000 

752. 941 

60,000 

150, 000 

59,900 

2, 176, 320 

272, 000 

1, 325,  423 

503,327 

16,000 

18,000 


8,413 

736, 800 

69,600 

1,800 

9, 985, 680 


33,750 


29, 386, 186 


12,302 


26,764 
358,123 
5,295 
8,806 
3,288 
6,655 
5,750 

11,957 
1,500 
4,275 
3.590 

38,912 
5,160 

24,279 

5,468 

2,880 

540 


3,365 
6,140 
2,760 
450 
154, 961 
2,400 
1,575 


684,893 


1892. 


Pounds. 


140,400 
125,000 
165,880 
100,000 
3,000 
226,000 


40,000 

1,100 

393,340 

200.000 

20,000 

20,000 

10,000 

2,000 

384,000 

598,200 

37,500 


2,465,420 


250,000 


432,280 
267,400 
383,190 


1,072,870 


132,000 


366,000 

5, 124, 250 

39,850 

619.060 


6, 149, 160 


274,225 
605,325 
163, 950 


Value. 


$4,212 
2,600 
1,650 
1,500 
90 
2,250 


1,200 

55 

7,866 

3,000 

3,600 

600 

300 

500 

3.200 

11,216 

1,750 


45,408 


2,500 


12,968 
7,762 
8,421 


20,151 


2,750 


10,086 

103, 208 

1,266 

11,084 


216,624 


6,876 
3.450 
1,740 


1,043,500  I  11,084 


2, 513, 932 
9, 843, 627 
279,000 
3, 304, 116 
184.  560 
447,000 
617, 112 


62,431 

363,363 

6.065 

22,070 
3,191 
7,926 
6,817 


66,140 

163,000 

103,350 

3,588,345 

321, 726 

2, 419, 192 

643,623 

20,000 

20,000 


18, 125 

684,000 

79. 000 

2,000 

9,895,440 


37,500 


35,144,787 


1,303 
4,516 
3,183 
69.813 
6,168 
43,419 
5.767 
3,600 

600 
2,700 
6,250 
5.700 
3,560 

500 
147. 096 

600 
1,750 


767,855 
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PACIFIC  COUNTY. 

This  county  is  favorably  located  in  respect  to  its  fishing  resonrces. 
One-half' of  its  southern  border  is  at  the  mouth  of  the  Columbia  River. 
Here  are  located  over  300  i)ound  nets  used  in  the  salmon  fishery,  many 
of  which  are  owned  in  the  county.  Here,  also,  a  large  part  of  the  salmon 
catch  of  the  river  is  taken  and  distributed  among  the  salmon  canfneries 
on  both  sides  of  the  river.  Here,  at  certain  seasons,  sardines,  herring, 
shad,  and  other  varieties  not  now  utilized  hold  out  inducements  for  the 
extension  of  the  fisheries. 

Just  outside  of  the  mouth  of  the  Columbia,  and  off  the  shores  of 
Pacific  County,  are  good  fishing-grounds  on  which  may  be  found  in 
more  or  less  abundance,  at  all  seasons  of  the  year,  rockfish,  flounders, 
perch,  halibut,  and  numerous  other  varieties  of  good  food-fish,  to  all  of 
which  only  slight  attention  is  given. 

At  the  northern  end  of  the  county  Willapa  Harbor  is  a  good  haven 
for  shelter,  and  leading  from  it  is  Willapa  Bay,  formerly  known  as 
Shoal  water  Bay,  which  is  noted  for  its  extensive  beds  of  native  oysters, 
as  well  as  the  abundance  of  salmon  occurring  during  the  fall. 

The  fisheries  of  Willapa  Bay  are  confined  to  the  salmon  and  oyster 
business,  in  addition  to  which  a  small  quantity  of  crabs  taken  in  the 
salmon  nets  are  utilized. 

The  run  of  salmon  was  fair  in  1889,  light  in  1890  and  1891,  and  the 
largest  in  many  years  in  1892.  The  fish  in  1892  were  also  of  larger 
size  and  better  quality  than  the  average  of  past  years.  Three  can-, 
neries  are  located  on  the  bay,  but  only  one  of  them  was  packing  during 
1892.  The  low  price  of  canned  salmon  and  the  light  run  in  1890  and 
1891  were  so  discouraging  to  the  canners  that  two  of  the  canneries  did 
not  resume  in  1892,  and  the  only  one  packing  was  ill  prepared  for  the 
large  run,  and  was  obliged  to  shut  down  in  the  height  of  the  season, 
owing  to  lack  of  cans  in  which  to  pack.  The  first  salmon  to  enter 
this  bay  are  the  chinooks,  locally  known  as  black  salmon;  they  ran 
from  the  last  of  July  to  the  last  of  August,  with  some  stragglers  later. 
Silver  salmon  appear  about  the  middle  of  August  and  drop  off  in  Sep- 
tember, to  be  followed  by  dog  (Salmon  and  another  run  of  silver  salmen 
during  the  last  of  September  or  early  in  October.  A  few  steelheads  are 
found  in  ^vember,  but  only  a  light  run  of  them  occurs  before  December, 
after  which  they  are  to  be  found  more  or  less  abundantly  all  winter. 

The  salmon  catch  is  chiefly  by  pound  nets,  of  which  twelve  were 
located  on  North  River  and  three  on  Willapa  River,  near  their  entrance 
to  the  bay.  As  showing  the  abundance  of  salmon  in  1892,  the  catch  of 
1,700  salmon,  of  which  1,460  were  silver  salmon,  at  one  lift  of  a  single 
pound  net  may  be  recorded.  Pound  nets  are  put  down  in  August, 
previous  to  which  time  the  fishing  in  Willapa  Bay  is  of  small  extent 
and  for  local  use. 

The  prices  paid  the  salmon  fishermen  during  1892  were  10  cents  each 
for  silver  salmon,  25  cents  each  for  chinook  salmon,  and  5  cents  each  for 
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dog  salmon.  During  1892  no  arrangements  had  been  made  for  salting 
the  catch  of  salmon,  and  preparations  for  canning  were  based  on  the 
expectation  of  only  a  light  run,  as  in  the  two  previous  years.  At  the 
date  of  closing,  thousands  of  salmon  were  taken  from  the  pound  nets 
only  to  be  refused  at  the  cannery  and  then  thrown  away  from  want  of 
salt  and  barrels  in  which  to  cure  or  tins  in  which  to  pack  them;  the 
fishing  was  consequently  discontinued. 

During  December,  1892,  the  railroad  reached  Willapa  Bay,  its  ter- 
minal being  at  South  Bend  on  the  Willapa  Biver.  The  first  house  in 
South  Bend  is  reported  to  have  been  built  in  ISS'J ;  in  1892  the  town  had 
a  population  of  2,000,  With  the  advent  of  the  railroad  a  cold-storage 
company  was  organized  to  engage  extensively  in  the  fresh-fish  trade. 
Should  the  plans  of  the  company  be  realized  it  would  be  of  great 
advantage  to  the  fishermen  and  would  provide  an  outlet  for  any  such 
abundance  of  salmon  as  was  witnessed  in  1892. 

The  growth  of  the  salmon  fishery  of  Willapa  Bay  from  1890  to  1892 
was  phenomenal.  In  1890  the  only  salmon  taken  were  for  local  use. 
In  1891  30,000  pounds  of  silver  salmon  were  shipped  fresh,  in  addition 
to  the  local  consumption.  In  1892  10,800  cases  of  silver  salmon  and 
2,900  cases  of  dog  salmon  were  canned,  and  75,000  pounds  of  fresh 
Chinook  salmon  were  sent  to  market,  the  total  catch  of  the  45  salmon 
fishermen  being  1,034,000  pounds,  valued  at  $10,075. 

The  oyster  industry  of  Willapa  Bay  has  its  principal  headquarters  at 
Bay  Center,  though  the  business  is  imx)ortant  at  Oysterville.  In  1892 
365  persons  were  employed,  including  143  Indians ;  $47,735  was  invested, 
and  the  value  of  the  output  was  $101,179.  Next  to  San  Francisco  Bay, 
the  oyster  industry  of  Willapa  Bay  is  more  important  than  elsewhere 
on  the  Pacific  Coast. 

Since  the  oyster  beds  in  Willapa  Bay  were  visited  by  the  writer  in 
1889  they  had  sufifered  severe  loss  fit-om  numerous  storms;  at  times 
the  shoal  waters  of  the  bay  would  sweep  the  oysters  from  the  beds, 
leaving  them  in  rows,  buried  in  the  mud  and  grass  of  the  bottom. 
Thousands  of  bushels  of  oysters  were  thus  killed.  With  the  increased 
care  of  the  beds,  the  replanting  of  the  small  oysters  and  of  shells,  the 
great  losses  by  storms  have  been  overcome,  and  the  quantity  of  oysters 
taken  for  market  has  «been  kept  up  to  the  average  of  late  years.  For 
years  the  business  was  carried  on  with  little  or  no  regard  to  the  future 
interest  of  the  beds,  the  chief  and  only  aim  of  the  fishermen  seemingly 
being  to  take  all  the  oysters  possible  during  the  time  permitted,  without 
cultivating  or  caring  for  the  beds  in  any  way.  The  decline  in  the  native 
beds  called  attention  to  the  necessity  for  preserving  them  from  complete 
depletion,  and  measures  were  taken  by  the  State  with  that  end  in  view. 

During  the  open  season  before  cold  weather  the  native  oysters  are 
gathered  by  hand  at  low  tide,  the  beds  being  entirely  exposed,  and 
only  the  market  oysters  being  taken.  With  the  return  of  the  tide  the 
oystermen  work  from  boats  with  tongs,  and  the  catch  under  such  cir- 
cumstances is  culled,  all  small  oysters  and  old  shells  being  returned  to 


286       REPORT   OF   COMMISSIONER   OF    FISH   AND   FISHERIES. 

the  water.  Daring  the  prevalence  of  cold  weather  rakes  and  shovels 
take  the  place  of  hand-picking  at  low  tide,  and  the  oysters  are  cnlled, 
as  is  done  with  those  taken  by  means  of  tongs. 

The  oysters  gathered  at  Bay  Geqter  are  mostly  marketed  at  San 
Francisco;  those  taken  at  Oysterville  go  to  Portland,  Oreg. 

The  quantity  and  value  of  the  oyster  output  of  the  bay  in  1889, 1890, 
1891,  and  1892  were  as  follows: 


Location. 

1889. 

1890. 

1891. 

1882. 

Bushels.     Value. 

Bushels. 

Value. 

Bushels. 

Vidue. 

Bushels.      Value. 

Bay  Center 

Oysterville 

80,490 
13,000 

$70, 429 
11, 375 

100, 720 
14,250 

$88,130 
12,468 

118,208 
13,240 

$94,614 
10,592 

114,250 
12,224 

$91,400 
9,779 

Total 

93,490  1      81,804 

114, 970 

100,598 

131,508 

105,206 

126,474 

101, 179 

GHEHALIS  COUNTY. 

The  fisheries  of  this  county  are  located  on  the  GhehaUs  Biver,  mostly 
near  its  mouth,  and  in  Grays  Harbor.  In  addition  to  the  commercial 
fishing  which  is  there  carried  on,  considerable  quantities  of  fish  are  also 
taken  by  Indians  belonging  on  the  Quinaiult  Eeservation,  who  fish  in 
the  river  of  the  same  name  for  local  consumption.  Fishing  in  the 
Chehalis  Biver  is  done  by  means  of  gill  nets  and  pound  nets^  the  only 
fish  utilized  being  salmon  and  sturgeon.  Ocean  food-fish  in  great 
abundance  and  variety  are  found  just  outside  the  harbor.  These, 
together  with  the  salmon,  sturgeon,  trouc,  and  other  fish  found  in  the 
river  and  bay,  will  doubtless  lead  to  a  marked  development  of  the 
fisheries  of  this  county  within  a  short  time. 

During  1889  three  canneries  were  located  on  the  Chehalis  Biver 
whose  aggregate  pack  was  31,550  cases.  The  very  large  output  of 
canned  salmon  in  that  year  on  the  west  coast  resulted  in  such  low 
prices  that  many  canneries  were  kept  idle  during  the  next  two  years, 
among  which  were  the  three  canneries  on  this  river.  The  only  fishing 
carried  on  during  1890  and  1891  was  a  limited  amount  of  gill-net  salmon 
fishing  in  the  Chehalis,  and  the  Indian  fishing  already  alluded  to. 

In  December,  1891,  a  branch  of  the  Pacific  Bailroad  was  opened  to 
Ocosta,  near  the  entrance  to  Grays  Harbor.  The  facilities  for  ship- 
ment thus  ftimished  and  the  opening  of  a  cannery  the  following  year 
revived  the  business  that  for  two  years  had  been  almost  abandoned. 
A  cold-storage  company  was  organized  which  contemplated  entering 
largely  into  the  fresh- fish  business  and  shipping  to  Atlantic  cities  by 
means  of  refrigerator  cars.  During  the  fall  of  1892  the  run  of  the 
several  varieties  of  salmon  was  very  good.  Chinooks,  locally  known  as 
black  salmon,  entered  the  river  in  limited  numbers  as  early  as  August 
10,  and  by  the  15th  they  were  quite  abundant;  their  average  weight 
was  24  pounds.  Silver  salmon  were  found  from  the  la«t  of  September 
to  the  first  of  November,  averaging  12  pounds  in  weight.  There  was  a 
short  run  of  dog  salmon  from  October  10  to  November  1,  these  fish 
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having  an  average  weight  of  12  pounds.  There  was  also  a  small  ran 
of  dog  salmon  in  the  river  after  November  1.  Steelheads  are  foand 
from  November  to  the  following  March,  but  the  closing  of  the  canneries 
before  the  run  begins  had,  prior  to  building  the  railroad,  prevented 
their  utilization.  The  prices  received  by  the  salmon  fishermen  in  1892 
were  30  cents  each  for  chinooks,  15  cents  each  for  silver  salmon,  and 
5  cents  each  for  dog  salmon.  In  1892  there  were  102  fishermen  em- 
ployed in  the  salmon  fishery  of  the  Ghehalis  Biver,  34  of  whom  came 
from  the  Columbia  Biver  after  the  close  of  the  season  on  that  stream. 
Of  the  capital  employed,  amounting  to  $52,285,  $7,300  represented  nets, 
boats,  etc.,  brought  from  the  Columbia.  Fifty-eight  Chinamen  were 
employed  as  cannery  hands.  The  aggregate  catch  of  salmon  on  the 
Chehalis  in  1892  was  1,472,215  pounds,  with  a  value  to  the  fishermen 
of  $22,050.  This  quantity  included  salmon  canned,  used  locally,  and 
shipped  fresh  by  express.  During  the  years  1889  and  1892,  when 
salmon  canning  was  done  on  this  river,  the  following  quantities  of  the 
different  kinds  of  salmon  were  packed: 


Species.  1889.         1882. 


Cbinooks 13,240  4,500 

Silver 18,310  7,700 

Dog 4.600 

TotAl J, 31,550  I      16,800 

I 

Sturgeon  have  always  been  more  or  less  abundant  in  the  Chehalis 
River,  but  up  to  a  recent  date  no  value  was  attached  to  them,  and 
those  found  in  the  pound  nets  were  knocked  in  the  head  and  thrown 
away.  Direct  rail  communication  soon  brought  buyers  from  Puget 
Sound,  and  no  more  sturgeon  were  discarded.  In  1892  38,000  pounds  of 
sturgeon  incidentally  taken  in  the  pound  nets  were  disposed  of;  the  price 
received  by  the  fishermen  being  one-half  cent  a  pound  gross  weight. 

A  few  fine  shad  are  taken  in  the  pound  nets  of  Chehalis  River,  but 
DO  special  fishing  for  shad  is  done  at  any  time.  No  nets  of  any  kind 
are  used  until  the  fall  run  of  salmon  begins,  by  which  time  the  run  of 
shad  is  probably  nearly  over.  The  few  shad  taken  are  eaten  by  the 
fishermen.  Salmon  trout  are  found  plentifully  in  the  Chehalis  Biver, 
but  are  fished  for  only  by  sportsmen. 

JEFFERSON  COUNTY. 

The  fishing  business  of  this  county  centers  at  Port  Townsend.  The 
many  advantages  which  this  point  x)ossesses  for  the  carrying  on  of  an 
extensive  fishing  industry  have  often  been  mentioned.  The  city  has 
one  of  the  best  harbors  on  the  Pacific  coast.  Manv  varieties  of  desir- 
able  food-fish  are  to  be  found  almost  at  the  city's  docks.  The  halibut, 
cod,  and  other  fish,  which  are  found  in  abundance  just  within  and  out- 
side the  Strait  of  San  Juan  de  Fuca,  are  much  nearer  to  Port  Townsend 
than  to  any  other  city  or  important  shipping  point.  The  fisheries  have 
not  reached  that  stage  of  development  which  was  anticipated  a  few 
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years  ago,  chiefly  for  the  reason  that  the  attempts  to  utilize  the  fine 
resources  of  the  region  have  not  been  sufficiently  extensive  and  enongh 
capital  has  not  been  put  into  the  business  to  demonstrate  the  success 
of  the  industry.  The  great  depression  in  aU  kinds  of  business  dnring 
tlie  past  few  years  had  its  effects  here  as  elsewhere  and  prevented  the 
introduction  of  new  enterprises  or  the  enlargement  of  those  already  in 
existence.  There  is  little  reason  to  doubt  that  in  the  near  future 
the  fishing  business  of  this  county  will  be  of  great  importance.  A 
number  of  small-sized  sailboats  using  hand  lines  for  cultus-cod  and 
halibut  furnish  the  city  with  an  abundance  of  food-fish^  the  surplus 
catch  being  sent  to  the  various  ports  on  Puget  Sound.  This,  at  pres- 
ent, constitutes  the  extent  of  the  fishing  industry  of  the  county,  with 
the  exception  of  a  small  amount  of  seine  fishing  for  herring  and  smelt 
The  western  end  of  this  county,  which  borders  on  the  Pacific  Oceau, 
is  mountainous  and  unsettled,  and  maintains  no  fisheries. 

CLALLAM  COUNTY. 

On  the  west  this  conuty  abuts  on  the  Pacific  Ocean,  while  its  northern 
border  extends  the  entire  length  of  the  Strait  of  Euca.  It  is  therefore 
conveniently  located  with  reference  to  the  fishing-grounds,  and  it  main- 
tains fisheries  of  great  and  growing  importance.  The  chief  fishing 
centers  are  Neah  Bay,  Port  Angeles,  and  Dungeness. 

The  fishery  resources  of  this  county  are  varied  and  y^lnable.  The 
western  section  is  mountainous  and  sparsely  settled,  and  the  fishing  is 
confined  to  the  taking  of  salmon  by  the  Indians  living  along  the  banks 
of  the  Quillaiute  Eiver,  which  flows  through  their  reservation.  Small 
quantities  of  halibut  and  cod,  with  an  occasional  whale,  are  also  taken 
by  these  Indians,  who  depend  chiefly  on  these  products  for  their  winter 
supply  of  food.  During  the  early  spring  months,  for  several  weeks,  the 
fur  seal  is  found  resting  and  feeding  off'  the  shores  of  this  county  before 
proceeding  on  its  migration  to  Bering  Sea.  In  the  fall  immense  num- 
bers of  salmon  come  in  from  the  ocean  on  their  way  up  the  strait  and 
sound.  Herring,  anchovies,  and  smelt  are  also  found  in  large  bodies. 
The  fishing  banks  and  shoals  in  the  immediate  vicinity  of  the  north- 
western end  of  the  county  abound  with  fish,  of  which  halibut,  cultus-cod, 
rockfish,  and  black-cod  are  most  sought  after,  while  flounders,  perch, 
dogfish,  sharks,  sculpins,  and  many  other  species  are  also  abundant 
The  value  of  the  fishery  resources  of  this  section  has  long  been  known, 
but  up  to  the  past  few  years  the  attempts  made  to  utilize  the  resources 
have  been  limited. 

In  1889  these  fisheries  were  investigated  for  the  United  States  Fish 
Commission  by  the  writer,  who  again  visited  the  region  in  1892.  In  the 
interim  the  attention  of  the  fishermen  had  been  especially  directed  to 
this  section  by  the  printed  reports  distributed  by  the  Commission^  and 
as  a  result  the  fishermen  largely  extended  their  operations  in  that 
vicinity,  marketing  their  catch  at  the  various  cities  on  the  strait  and 
sound,  whence  the  surplus  was  shipped  to  the  interior. 
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ISeah  Bay, — The  most  important  of  the  fishing  communities  of  this 
county  is  Neah  Bay,  located  on  a  reservation  of  the  Makah  Indians. 
Its  nearness  to  the  fishing-grounds  makes  it  important  as  a  harbor  of 
refuge  for  fishermen  of  this  entire  region.  In  1892  the  Indians  of  Neah 
Bay  numbered  442.  They  are  industrious,  self-supporting,  quiet,  and 
peaceable.  The  only  work  performed  by  them  is  connected  with  the 
fisheries,  with  the  exception  that  during  the  hop-picking  season  men, 
women,  and  children  are  engaged  in  the  hopyards  of  the  white  settlers 
of  distant  counties  on  or  near  Puget  Sound.  As  reported  in  1839,  these 
Indians  continue  to  procure  the  larger  part  of  their  food  supply  from 
the  fishing-grounds  of  the  Strait  of  Fuca  and  the  adjacent  ocean.  No 
records  are  kept  of  their  catch,  and  the  amounts  credited  in  the  tables 
are  based  on  careful  estimates  made  at  the  agency. 

Halibut  are  the  favorite  food-fish  of  the  Indians.  It  is  estimated 
at  the  agency  that  280,000  pounds  of  this  fish  are  used  annually  as  food, 
in  addition  to  the  quantities  sold.  During  1892  a  fishing  firm  located 
at  Tacoma  had  a  steamer  employed  in  visiting  the  grounds  near  Gape 
Flattery  and  buying  the  catch  from  the  Indians  and  the  small  sailing 
vessels  of  white  men.  It  is  the  practice  of  the  Indians  to  go  into  camp 
near  Cape  Flattery,  where  the  fish  are  dressed  and  disposed  of,  those 
not  sold  fresh  being  taken  home  and  smoked  for  future  use.  The  home 
market  thus  created  induced  a  largely  increased  catch. 

The  average  daily  catch  of  a  halibut  canoe  is  about  40  fish,  having 
an  average  weight  of  30  pounds,  many  of  the  fish  taken  being  much 
heavier.  The  fishing  season  is  from  the  middle  of  May  to  the  middle 
of  August,  after  which  time  three-fourths  of  the  Indians  leave  for  the 
hop  vineyards.  The  halibut  continue  to  be  taken  by  the  Indians  with 
large,  cumbersome  wooden  hooks  made  by  them,  which  they  prefer  to 
the  regular  trade  hooks  used  by  white  men.  Halibut  have  been  found 
in  th^r  usual  abundance  on  the  several  fishing-grounds  inside  and 
outside  the  Strait  of  Fuca,  although  the  larger  catch  is  taken  in  the 
ocean.  In  rough  and  stormy  weather  fishing  can  be  successfully  caiTied 
on  inside  the  mouth  of  the  strait. 

In  1892  new  grounds  were  resorted  to  with  excellent  results.  These 
were  located  from  2b  to  40  miles  southwest  from  Cai)e  Flattery,  and 
fishing  was  done  in  a  depth  of  75  fathoms.  The  Indians  of  this  county 
pay  but  little  attention  to  salmon.  Their  catch  is  only  made  by  troll- 
ing a  bone  or  spoon  hook  in  the  American  waters  of  the  Strait  of 
Fuca.  The  principal  portion  of  the  salmon  run,  which  occurs  in  the  fall, 
is  said  to  be  on  the  British  side  of  the  strait,  on  reaching  the  inner 
extremity  of  which  the  fish  turn  into  their  customary  routes,  one  body 
going  into  Puget  Sound  and  one  going  northward  into  the  Strait  of 
Georgia  destined  for  the  Fraser  River. 

The  pursuit  of  the  fur  seal  is  an  important  branch  of  the  fisheries 

carried  on  by  the  Indians  of  Neah  Bay.    Small  sailing  vessels  making 

their  headquarters  at  that  point  are  employed,  several  of  which  are 

owned  by  the  Indians.    In  addition  to  the  five  sailing  vessels  used,  in 

F.  B.  93 19 
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1892  two  others  were  bought  and  one  was  built  in  Seattle,  too  late  for 
use  during  that  year,  all  of  which  were  to  be  put  into  this  fishery  in 
the  following  season. 

Whales  are  pursued  in  large  canoes  that  often  go  15  or  20  miles 
from  the  shore.  Only  harpoons  and  lances  are  employed  by  the  Indians 
in  the  whale  fishery.  After  being  killed,  the  whale  is  buoyed  with  large 
air  bags  made  from  the  skins  of  sea  lions  and  towed  to  the  shore,  where 
it  is  soon  cut  up  and  divided  among  the  tribe.  The  blubber  is  cut  into 
long,  narrow  strips  and  smoked  for  later  use  as  one  of  their  favorite 
articles  of  food. 

•  The  Indian,  almost  from  infancy,  is  familiar  with  the  canoe  and  its 
management.  Very  young  children  are  often  noticed  dexterously 
manipulating  the  paddle  in  miniature  canoes,  and  during  youth  the 
greater  part  of  the  life  of  the  Indians  is  spent  in  their  canoes.  Strange 
to  say,  however,  they  do  not  feel  safe  on  the  deck  of  a  vessel  and  seldom 
become  good  sailors.  Even  in  the  fur-seal  fishery  in  which  the  Indians 
are  the  owners  of  the  vessels  employed,  they  never  go  any  distance 
from  land  without  having  a  white  man  aboard  afi  navigator. 

On  returning  from  a  fishing  trip,  the  work  of  the  Indian  fisherman 
ceases  until  he  again  enters  his  canoe.  The  women  meet  the  boats  as 
soon  as  they  land  and  attend  to  all  the  details  connected  with  the  care 
and  preservation  of  the  catch. 

The  canoes  used  by  the  Indians  are  all  made  of  red  cedar,  each  from 
a  single  log.  Canoes  of  different  sizes  are  employed  in  the  dififerent 
fisheries,  the  standards  being  about  as  follows: 

DimeMtoiu  and  crews  of  Indian  eanoet,  Neah  Bay. 


Fiaheries  in  which  employed. 

Length. 

Beam. 

Crew. 

SaIdiod ••....... 

Feet. 

10 
30  to  33 
35  to  40 

22 

Feet. 
2|to3 
5 
«to7 

2i 

lto2 

Halibnt 

4  to  6 

Whale 

8 

Fur  seal 

2 

The  quantities  and  values  of  the  products  taken  by  the  Indians  of 
Keah  Bay  when  fishing  in  their  canoes  were  as  follows,  the  figures 
applying  to  each  of  the  years  1889  to  1892,  inclusive.  In  addition  to 
the  products  shown,  the  Indians  of  the  same  tribe  and  county  living 
on  the  Quillaiute  Biver  took  300  fur  seals,  valued  at  (3,700,  and  a  large 
amount  of  fish  for  local  consumption  of  which  no  estimate  can  be  given. 


Speoiea. 


Halibut 

Salmon 

Cod  (oaltna  and  black) . . . 

Rockflsh 

Whalea number 

Total 


1889. 


Poonda. 


300.000 
48,000 

100,000 
10,000 
(4) 


458.000 


Valce. 


$4,500 

720 

1,600 

150 

8C0 


7,650 


1890. 


Poonda. 


280,000 

85,000 

90,000 

15,000 

(3) 


420,000 


Value. 


$4,200 

525 

1,350 

225 

600 


6,900 


1891. 


Pounds.    Value 


290.000 
42,000 
85,000 
15.000 
(12) 


482,000 


$4,350 

630 

1,276 

225 

2,400 


8,880 


1892. 


Pounds.    Value. 


825,000 

60.000 

87.000 

25,000 

(8) 


497.000 


$4,875 

900 

1,306 

375 


8,055 
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Daring  1889  and  1890  the  sealing  vessels  of  Neah  Bay  were  seized 
for  illegal  sealing.  In  1891  they  took  815  seals,  which  were  sold  for 
$14,947,  and  in  the  following  year  1,743  seals  were  killed,  which 
brought  $16,537.    Three  vessels  were  used  in  1891  and  five  in  1892. 

Port  Angeles. — Prior  to  1891  the  fisheries  of  this  port  were  confined 
to  the  operations  of  the  Indians  who  live  in  the  vicinity,  bat  with  the 
growth  of  the  place  daring  the  years  covered  by  this  report  more  atten- 
tion was  given  to  developing  the  fishing  business.  A  fishing  and 
canning  company  under  the  name  of  the  Port  Angeles  Packing  Com- 
pany was  organized  in  1892,  a  small  cannery  was  built,  and  $10,000  was 
invested  in  the  plant.  The  business  was  started  too  late  in  the  season 
to  do  more  than  prepare  for  the  ensuing  year. 

Two  small  vessels  and  several  boats  were  engaged  in  the  line  and 
gill-net  fisheries  of  this  place,  the  catch,  consisting  of  caltus-cod,  hali- 
but, and  salmon,  being  marketed  at  Port  Townsend  or  Seattle,  when 
not  sold  locally.  Fish  of  numerous  varieties  are  fairly  abundant  at 
most  seasons  of  the  year,  and  the  port  has  one  of  the  best  harbors  in 
this  region.  It  would  therefore  appear  that  with  the  further  growth 
of  the  country  the  fisheries  will  receive  more  attention.  In  1891  and 
1892  the  following  quantities  of  fish  were  taken  by  the  fishermen  of 
Port  Angeles  and  the  immediate  vicinity,  including  some  Indian  fisher- 
men of  Elwha  Greek,  located  6  miles  west  of  Port  Angeles: 


species. 

1891. 

1892. 

Ponnda. 

Valae. 

Pounds. 

Value. 

SalmoD «..*^-....^-.........T...........«.«.*.««..r^T 

ao.ooo 

25,000 
85,000 

$000 
1,000 
1,050 

48,000 
34,000 
60,000 

$870 

Halibat 

1,180 

Bockfish 

1,480 

Total 

90,000 

2,650 

130,000 

8,530 

/ 

Dungeness. — Dungeness  is  a  settlement  comi>osed  for  the  most  part  of 
Indians,  with  only  a  few  white  families.  The  section  is  rough  and 
mountainous,  the  harbor  is  shallow,  and  the  conditions  do  not  appear 
favorable  for  a  great  increase  in  the  fisheries.  Some  little  fishing  is 
carried  on  from  canoes,  with  hooks  and  lines,  by  Clallam  Indian  men 
and  women.  Any  surplus  catch,  which  is  seldom  made,  finds  a  market 
at  Seattle.  The  quantity  taken  varies  but  little  from  year  to  year,  and 
in  1892  was  about  as  follows: 


Species. 


Salmon 

Cultasood  and  black-cod 

Sockfiah 

Total 


Value. 


13,750 
1,000 
1,500 

0,250 
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PIERCE  COUNTY. 

f 

This  county  occupies  the  head  of  Fuget  Sound  and  has  as  its  fishing 
center  Tacoma,  where  most  of  the  fishermen  of  the  county  reside  and 
nearly  all  of  the  catch  is  marketed.  With  the  recent  growth  of  the 
city,  the  construction  of  a  large  cold-storage  warehouse,  and  the  invest- 
ment of  more  capital  in  the  industry,  the  outlook  for  the  fisheries  is 
very  encouraging  to  the  fishermen,  and  the  results  of  the  business 
present  a  considerable  increase  since  the  last  report. 

The  principal  fisheries  are  for  salmon,  carried  on  with  pound  nets; 
for  cultus-cod,  halibut,  and  rockfish,  with  lines;  for  flounders,  herring, 
salmon,  smelt,  etc.,  with  seines;  and  for  oysters  and  clams,  with  tongs. 
The  most  important  single  products  are  oysters  and  silver  salmon. 

During  1892  a  firm  largely  interested  in  the  fisheries  placed  the 
steamer  Francis  Cutting  in  the  business.  This  steamer  was  chiefly 
used  as  a  transporter,  making  frequent  trips  from  Tacoma  to  the  several 
flshing  banks  of  the  sound  and  strait.  The  flshing  season  extended 
from  May  1  to  November  2,  during  which  time  about  500,000  pounds  of 
halibut,  50,000  pounds  of  black-cod,  and  75,000  pounds  of  cultus-cod 
were  bought  from  the  flshermen  on  the  fishing-grounds,  in  addition  to 
which  the  crew  of  the  steamer  caught  about  20,000  pounds  of  halibut. 
On  securing  a  fare  the  steamer  returned  to  Tacoma,  where  the  catch 
was  placed  in  cold  storage  until  needed.  Fishing  for  halibut  and  the 
other  fish  is  done  by  a  small  fleet  of  sailing  vessels  using  hand  lines. 

Besides  the  halibut,  black-cod,  and  cultus-cod  brought  in  by  the 
steamer,  this  firm  handled  considerable  quantities  of  salmon,  smelt,  and 
sturgeon.  After  supplying  the  local  demand,  the  surplus  catch  was 
packed  in  refrigerator  cars  and  shipped  to  points  east  of  the  Kocky 
Mountains.  The  sturgeon  handled  came  by  rail  from  Grays  Harbor 
the  other  fish  were  caught  locally.  This  was  probably  the  first  year  in 
which  smelt  were  sent  from  the  Pacific  Coast  to  the  East.  The  business 
of  freezing  and  shipping  fresh  fish  to  eastern  points  promises  a  large 
increase  in  the  near  future.  In  1891  one  car,  with  20,000  pounds  of 
fresh  fish,  was  sent  east.  In  1892,  up  to  the  middle  of  December,  eleven 
cars,  containing  297,369  pounds  of  fresh  frozen  fish,  had  been  sent, 
while  half  a  dozen  car  loads  still  remained  in  storage,  to  be  forwarded 
later. 

KING  COUNTY. 

The  most  important  fishing  center  of  this  county  is  Seattle.  The 
rapid  growth  in  the  population  of  Seattle,  the  building  of  a  cold-storage 
warehouse,  and  the  establishment  of  new  fishing  firms  have  led  to  a 
threefold  increase  in  the  fisheries  of  this  county  as  compared  with  1888. 

The  salmon  canning  business  of  Seattle  and  vicinity  has  fluctuated 
considerably  in  recent  years.  In  1889  three  canneries  were  oi>erated. 
During  that  season  one  was  destroyed  by  fire,  and  the  following  year 
another  shared  the  same  fate,  and  the  third  was  closed.  The  cannery 
destroyed  in  1890  was  burned  during  the  packing  season,  but  the 
business  was  continued  in  a  hastily  provided  temporary  building,  the 


PACIFIC   COAST   FISHERIES.  293 

packing  for  the  season  being  necessarily  much  reduced,  owing  to  the 
interruption.  A  large  new  cannery  to  replace  the  loss  by  fire  was  con- 
structed, and  was  the  only  one  in  operation  during  the  years  1891  and 
1892.  The  most  abundant  salmon  taken  in  this  county  is  the  dog  sal- 
mon, which  constitutes  about  five- twelfths  of  the  catch.  Silver  salmon 
is  next  in  abundance,  representing  one-third  the  catch,  while  steelhead 
and  Chinook  salmon,  respectively,  comprise  one-sixth  and  one-twelfth 
of  the  yield.  In  1889  about  three  eighths  of  the  salmon  catch  of  this 
county  was  obtained  by  means  of  pound  nets,  but  in  the  later  years 
the  use  of  purse  seines  has  been  increasing  and  x>ound  nets  have  been 
given  up,  so  that  in  1892  three-fourths  of  the  catch  was  made  with  purse 
seines  and  one-fourth  with  gill  nets. 

A  fleet  of  small-sized  schooners,  built  for  the  fisheries  during  the 
years  1891  and  1892,  at  once  inaugurated  the  halibut  fishery,  and  their 
catch  met  with  a  ready  sale  at  Seattle. 

The  business  of  shipping  fish  fresh  in  refrigerator  cars  is  growing  in 
importance.  Shipments  are  as  yet  confined  to  fresh  salmon  and  halibut 
consigned  mostly  to  points  east  of  the  Missouri  River.  Each  car  carries 
from  12  to  18  tons  of  fish.  In  1890  six  carloads,  comprising  195,250 
pounds  of  fresh  fish,  were  sent  east  from  Seattle;  the  following  year, 
nineteen  carloads,  aggregating  090,210  pounds,  were  sent  east.  Up  to 
December  1, 1892,  five  carloads,  equivalent  to  121,550  x>ounds,  had  been 
sent,  and  it  is  probable  that  the  shipments  during  the  remainder  of  the 
year  would  make  the  aggregate  for  the  season  fully  equal  to  that  of  1891. 

The  Fuget  Sound  and  Alaska  Commercial  Company,  of  Seattle,  was 
the  pioneer  of  the  cod-fishing  business  of  that  city.  The  firm  began 
operations  in  February,  1802,  and  on  March  5  of  that  year  sent  the 
schooner  Moonlight,  of  6S  tons,  with  a  crew  of  17  men,  on  the  first  cod- 
fishing  trip  from  Seattle.  The  vessel  fished  in  Bering  Sea  and  returned 
to  Seattle  on  August  20  with  175,000  pounds  of  salt  cod.  Soon  after 
being  landed  the  fish  were  prepared  in  the  usual  manner  as  boneless 
cod  and  placed  on  the  markei.  The  success  attending  this  first  trip 
and  the  favorable  reception  accoi-ded  the  prepared  catch  indicate  that 
the  future  may  see  this  business  largely  increased. 

The  pelagic  fur-seal  fishery  has  for  many  years  received  considerable 
attention  in  Seattle.  Of  late  more  vessels  and  larger  craft  have  been 
engaged  in  this  branch  of  the  fisheries.  During  1892  the  vessels  were 
very  successful  in  taking  seals  and  in  receiving  good  prices  in  the 
London  market,  to  which  the  entire  catch  was  sent.  At  the  close  of 
1892  vessels  were  being  overhauled  and  made  ready  for  an  early  start 
in  January,  1893,  for  the  distant  sealing-grounds  off  the  coast  of  Japan. 

SKAGhlT   COUNTY. 

This  county  is  favorably  located  with  reference  to  the  f  shing-grounds 
of  the  Strait  of  Fuca  and  Strait  of  Georgia,  and  will  no  doubt  come 
into  prominence  with  the  further  settlement  of  the  section,  but  at  the 
present  time  it  maint<ains  no  local  fisheries,  and  the  only  feature  which 
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entitles  it  to  mention  is  the  offshore  cod  fishery  carried  on  from  Ana- 
eortes,  in  this  county.  During  18d2  direct  rail  communication  was 
established  between  Seattle  and  this  county,  with  the  water  terminal 
at  Anacortes.  This  town  was  one  of  many  communities  that  the  open- 
ing of  the  railroad  brought  into  existence.  Up  to  the  date  of  the  visit 
of  the  agent  of  the  Fish  Commission  no  attention  had  been  given  to 
the1[isheries,  with  the  exception  of  the  cod  fishery  noted. 

In  1891  Gapt.  J.  A.  Matteson,  of  Provincetown,  Mass.,  brought  to 
Anacortes  the  schooner  Lizzie  Colby ^  which  had  for  a  number  of  years 
been  engaged  in  the  Grand  Banks  cod  fishery  out  of  Provincetown. 
On  the  arrival  of  the  vessel  she  was  at  once  sent  to  the  fishing  banks 
in  Bering  Sea.  Althoagh  the  season  was  late  when  fishing  began  and 
the  operations  were  continued  only  twenty  days,  85,000  pounds  of  cod- 
fish were  taken  and  brought  to  Anacortes.  On  March  17, 1892,  this 
pioneer  vessel  in  the  cod  fishery  of  Washington  sailed  from  Anacortes 
on  her  second  trip  to  Bristol  Bay,  Alaska,  returning  August  30  with 
364,000  xK)unds  of  codfish,  which  were  caught  in  three  months'  fishing. 
On  the  return  of  the  vessel  the  cargo  was  stored  under  pickle  in  tanks 
until  needed.  As  occasion  requires,  the  fish  are  dried  on  outdoor 
flakes,  and  prepared  for  market  as  boneless  codfish.  The  fish  are  sold 
in  Seattie,  Portland,  and  other  cities  of  the  west  coast,  and  one  car  load 
was  sent  to  Boston,  Mass. 

WHATCOM  COUNTY. 

This  is  the  most  northern  county  of  the  Pacific  Coast  of  the  United 
States.  It  lies  at  the  southern  entrance  to  the  Gulf  of  Georgia  and 
jnst  northeast  of  the  Strait  of  Fuca,  and  is  of  considerable  importance 
in  connection  with  the  fisheries.  Salmon  on  their  way  to  the  Eraser 
Eiver  pass  the  shores  of  this  county,  off  which  they  are  usually  found 
about  a  month  earlier  than  they  are  in  the  Eraser.  The  fisheries  are 
centered  at  Point  Boberts,  a  military  reservation.  Numerous  varieties 
of  fish  are  here  found,  but  only  salmon  at  the  present  time  have  any 
commercial  importance.  Previous  to  the  establishment  of  a  salmon 
cannery  at  Point  Boberts  in  1891,  all  the  fishing  of  the  county  was 
confined  to  the  period  of  the  early  run  of  salmon  on  their  way  to  the 
Fraser.  At  that  time  the  catch,  of  which  no  reliable  report  could  be 
procured,  was  used  locally,  and  sold  to  the  canneries  over  the  boundary 
line,  on  the  Fraser  Eiver,  and  was  much  less  than  in  1891  and  1892. 

During  1892  over  three-fourths  of  the  catch  was  taken  by  the  85 
white  men  using  purse  seines  and  pound  nets,  and  lesi^  than  one-fourth 
by  100  Indian  fishermen  employing  reef  nets  and  gill  nets.  The  reef 
net,  of  which  a  diagram  and  description  were  given  in  the  previous 
report  on  the  fisheries  of  this  coast,  is  gradually  going  out  of  use,  only 
10  being  used  in  1892,  against  20  in  1891.  The  proportional  quantities 
of  salmon  taken  with  the  different  kinds  of  apparatus  are  as  follows: 
Pound  nets,  two-tenths;  purse  seines,  six-tenths;  gill  nets,  one-tenth; 
reef  nets,  one-tenth.  Silver  salmon  and  skowitz  or  dog  salmon  are 
taken  by  purse  seines  and  gill  nets;  sockeye  or  blueback  salmon  are 
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caught  by  xK)und  nets,  while  all  species  are  taken  in  small  quantities 
in  reef  nets.  The  average  gross  weights  of  the  different  species  of 
salmon  taken  at  Point  Boberts  in  1892  were  as  follows:  Blueback 
salmon,  7  pounds;  silver  salmon,  7^  pounds;  dog  salmon,  10^  pounds. 
The  prices  paid  to  the  fishermen  for  these  fish  were  15  cents,  8  cents, 
and  6  cents,  respectively. 

The  total  quantity  of  salmon  taken  in  1891  was  625,885  xK)unds,  and 
in  1892  1,043,500  pounds,  all  of  which  were  caught  and  used  in  canning 
at  Point  Roberts. 

SAN  JUAN  COUNTY. 

This  county  consists  of  numerous  islands  lying  midway  between  the 
island  «of  Vancouver  on  the  west  and  Skagit  County  on  the  east,  in 
the  direct  line  of  migration  of  the  large  bodies  of  salmon  on  their  way 
from  the  ocean  to  the  Eraser  Eiver  and  other  streams  of  the  northwest 
coast.  While  the  opportunities  for  commercial  fishing  for  salmon  and 
other  fishes  are  regarded  as  extremely  good,  the  fishing  industry  is 
insignificant  On  Waldron  Island  some  attention  was  given  to  the 
taking  and  smoking  of  herring  during  the  years  1891  and  1892,  several 
hundred  thousand  pounds  of  raw  material  being  utilized  annually. 
After  being  smoked  the  fish  are  packed  in  small  boxes  holding  5  or  6 
pounds,  and  find  a  ready  market  in  the  cities  of  the  Pacific  Coast. 

THE  OYSTER  BUSINESS  OF  PUGET  SOUND. 

Native  oyster  beds  are  abundant  in  Mason  and  Thurston  counties, 
the  beds  in  Mason  County  being  in  Oakland  Bay,  Case  Inlet,  Totten 
Inlet  or  Oyster  Bay,  and  Hood  Canal,  and  those  of  Thurston  County 
in  Mud  Bay  near  Olympia;  all  of  these  bodies  of  water  are  tributary 
to  Puget  Sound.  During  the  past  few  years  more  attention  has  been 
given  to  the  native  beds  of  this  region.  The  small  seed  oysters  obtained 
from  the  cull  have  been  planted,  and  starfish  found  on  the  beds  have 
been  destroyed.  *In  all  cases  in  which  some  care  has  been  bestowed  on 
the  beds  a  gain  in  the  output  has  resulted,  while  localities  where  the 
beds  have  received  no  attention  have  generally  shown  a  decrease,  some 
beds  worked  as  late  as  1889  now  being  abandoned.  In  past  years 
starfish  have  been  very  destructive  to  the  native  beds  of  Puget  Sound; 
of  late  the  efforts  to  rid  the  beds  of  this  injurious  animal  have  been 
increased,  and  depredations  have  been  almost  entirely  prevented.  The 
beds  are  exiK)sed  at  low  tide,  at  which  time  the  starfish  are  gathered 
by  hand  and  with  forks,  and  used  on  the  land  for  fertilizer. 

In  taking  oysters  in  the  Puget  Sound  region  tongs  are  but  little 
used — ^in  some  instances  not  at  all,  the  oysters  being  picked  by  hand  at 
low  tide,  and  carried  to  floats,  where  they  are  culled,  small  seed  oysters 
and  shells  being  returned  to  the  beds. 

Market  oysters  are  sent  to  Olympia,  Tacoma,  Seattle,  and  other 
I)oints,  in  sacks  containing  115  pounds,  equivalent  to  2  bushels.  Prices 
in  1889  were  $3  per  saok,  and  in  1891  and  1892  (2.50  per  sack.  The 
oyster  season  is  from  September  1  to  May  1.  Two  sacks  per  day  are 
considered  a  fair  quantity  to  be  taken  by  one  man« 
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CoDBiderable  interest  is  being  taken  in  the  question  as  to  whether 
eastern  oysters  will  propagate  or  thrive  in  the  waters  of  Paget  Sound. 
It  is  reported  that  the  experiment  will  soon  be  given  a  trial  by  planting 
a  consignment  of  oysters  from  the  East. 

The  extent  of  the  oyster  industry  of  Paget  Sound  in  the  years  1889 
to  1892,  inclusive,  is  shown  in  the  following  tables.  The  number  of 
men  engaged  and  the  capital  invested  in  this  industry  show  little 
change  from  year  to  year,  although  there  has  been  a  slight  increase  in 
the  quantity  of  products,  with  a  reduction  in  their  value.  In  addition 
to  the  persons  shown  in  the  table,  there  ^ere  perhaps  as  many  more 
employed  at  odd  times  in  connection  with  the  industry,  but  their 
operations  were  too  brief  to  entitle  them  to  mention  in  the  tabjes.  Id 
addition  to  the  quantities  of  oysters  given  for  Mason  and  Tharston 
counties,  about  10,000  bushels  are  taken  annually  from  these  coanties 
by  fishermen  living  at  Tacoma,  to  which  place  their  catch  is  credited. 

In  1892  small  beds  of  a  bivalve  moUusk  (Placunanomia  macroschisma) 
of  no  economic  value  were  found  between  Tacoma  atd  Seattle.  Con- 
siderable attention  was  given  to  this  discovery,  because  of  the  extensive 
notices  in  the  press.  By  the  newspapers  the  shellfish  were  almost 
invariably  designated  as  valuable  beds  of  eastern  oysters.  Their  shells 
were  about  the  size  of  a  medium  eastern  oyster.  The  soft  part  of  most 
of  them  was  of  a  bright  red  color,  resembling  fresh  meat  rather  than 
shellfish.  The  Indians  of  the  sound  have  long  been  familiar  with  these 
moUusks,  and  report  them  as  good  for  food  at  certain  seasons  and  as 
poisonous  at  other  times.  No  experiments  as  to  their  value  for  food 
were  made  by  the  whites,  and  the  beds  remain  undisturbed. 

Persons  employed  in  the  oyster  industry  of  Pugei  Sound. 


Coanties  and  countries. 


Mason: 

United  States 

United  States  (Indians). 

China 

France.,  w 


Total. 


Thurston : 
United  States  (Indians). 


Nativity. 


Nation- 
ality. 


Grand  total 


40 

45 

11 

11 

8 

8 

5 

64 

64 

12 

12 

76 


Boats,  apparatus,  shore  property,  and  cash  capital  employed  in  the  oyster  industry  vf 

Puget  Sound. 


It^mB. 

Mason. 

Thurston. 

Total. 

1                      ) 

J  No.     Value. 

No. 

Value. 

No. 

Value. 

Boats 

o78 

$1,560 

&25 

10 

6 

$750 

40 

250 

103      t2.310 

Tongs 

rioato 

Shorn  nroiiert v 

i      « 

:       40 

172 
2,000 
1.000 
5,000 

53 
45 

212 
2.250 
1,000 

Ciiah  canitAl -     -   ' 

5,000 

1 

Total 

'     161 

9,732 

40 

1,040 

201 

10,772 

a  Rowboats. 


b  Canoes. 
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VAAm 

Mmod. 

Thurston. 

Total. 

Bathels. 

Value. 

Bushels. 

Value. 

Bushels. 

Value. 

1880 

25,000 
25,400 
26,000 
26,280 

$37,500 
38,100 
39,000 
32,850 

1,200 
1.280 
1,920 
2,200 

$1,800 
1,920 
2,880 
2,750 

26,200 
26,680 
27,920 
28.480 

$39,300 
40,020 
41.880 
85,600 

1890 

1891 

1892 

ALASKA. 
CrnOWTH   OF  THE  FISHING  INDUSTRY. 

Until  a  few  years  ago  the  wonderful  fisliery  resources  of  Alaska  were 
little  known  except  to  the  natives  of  the  country.  Attention  was  called 
to  this  distant  portion  of  the  United  States  by  Dr.  Tarleton  H.  Bean, 
of  the  United  States  Fish  Commission,  in  the  rexK)rt  of  the  Commis- 
sion for  1880.  This  report  was  extensively  copied  and  was  read  with 
great  interest,  and  its  accounts  of  the  wonderful  abundance  of  salmon 
and  other  fish  were  by  many  received  with  doubts  similar  to  those 
entertained  two  hundred  and  fifty  years  before  regarding  the  reports 
earried  to  Euroi>e  as  to  the  abundance  of  fish  off  the  New  England 
coast  Time  has  proved  that  the  statements  of  Dr.  Bean  were  quite 
moderate  and  fully  reliable.  Notwithstanding  the  great  abundance  of 
fish  in  Alaskan  waters,  the  total  value  of  the  fish  utilized  in  1880  by 
others  than  natives  was  shown  to  have  been  insignificant. 

Soon  after  attention  had  been  called  to  Alaska  and  its  resources  by 
the  United  States  Fish  Commission,  many  persons  engaged  in  the  salmon 
business  on  the  Columbia  and  other  coast  rivers  gave  the  subject  of 
AJaskan  fisheries  careful  consideration.  Although  the  fish  were  very 
abundant,  the  great  distance  of  the  grounds  and  the  expense  necessary 
to  establish  a  plant  there  were  considered  to  involve  too  great  a  risk  to 
warrant  the  inauguration  of  fisheries.  The  first  experiment  having 
proven  a  financial  success,  the  doubtful  watchers,  slowly  at  first  and 
later  with  more  eagerness,  followed,  until  at  the  present  time  it  will  be 
seen  that  over  half  of  the  aggregate  pack  of  salmon  in  the  United 
States  and  nearly  half  of  the  pack  of  the  entire  world  comes  firom 
Alaska. 

The  large  area,  and  the  wide  distances  between  inhabited  stations 
of  this  vast  domain,  render  the  gathering  of  complete  general  and 
statistical  information  a  matter  of  much  time,  difficulty,  and  expense. 
Fortunately,  so  far  as  the  fisheries  are  concerned,  the  various  fishing 
firms  in  Alaska  have  their  home  stations  and  headquarters  at  San 
Francisco,  or  in  Washington  and  Oregon,  and  can  be  reached  with  com- 
parative ease.  The  instructions  to  the  writer  on  his  last  investigation 
of  the  fisheries  of  the  Pacific  Coast  in  1892  called  for  such  statistical 
information  regarding  the  Alaskan  fisheries  as  could  be  procured 
without  visiting  that  Territory.  Each  of  the  headquarter  offices,  as 
previously  mentioned,  was  viaited,  and  through  the  courtesY  ^^  ^^^ 
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proprietors  aud  officers  complete  and  accurate  information  was  obtained 
directly  from  the  books  of  every  salmon  cannery  in  Alaska,  without 
one  dollar  of  extra  expense  to  the  Government. 

With  the  exception  of  the  considerable  quantities  of  fish  caught  aud 
consumed  in  Alaska  by  the  natives,  the  accompanying  tables  represent 
the  entire  food-fish  fisheries  of  Alaska.  The  waters  of  that  region, 
however,  abound  in  many  varieties  of  fine  food-fish  to  which  scarcely 
any  attention  has  been  given.  San  Francisco  firms  engaged  in  the  cod 
fishery  procure  their  catch  on  the  extensive  fishing  banks  just  off  the 
shores  of  Alaska,  on  which  they  have  several  stations.  Their  catch 
will  be  found  in  the  statistical  tables  of  California,  and  the  two  vessels 
in  the  same  business  from  Washington  will  be  credited  to  that  State. 


STATISTICS  OF  THE  INDUSTRY. 

The  following  tables  show,  for  the  years  1889  to  1892,  inclusive, 
the  extent  of  the  fisheries  of  Alaska.  The  figures  relate  to  persons 
employed;  vessels,  boats,  apparatus,  etc.,  used;  and  the  quantity  and 
value  of  the  catch :  ^ 

•  Persons  employed  in  the  fisheries  of  Alaska, 


How  employed. 


In  vesBel  flsheriea 

In  shore  fisheries 

On  shore,  in  canneries,  etc 

Total 


1889. 

1890. 

283 
1,442 
2,497 

310 
1,878 
2,668 

4,222 

4,656 

1801. 


321 
1,820 
2,806 


4.947 


1892. 


331 
1.020 
1,533 


2.884 


Vessels,  boats,  apparatus,  sh^re  property ,  and  cash  capital  employed  in  Alaska  fisheries. 


Designation. 


Vessels 

Tonns^e 

Outfit 

Boats 

Apparatus : 

Seines 

Gill  nets 

Pound  nets . . 

Linos 

Guns 

Shore  property 
Cash  capital . . . 


Total 


1889 


No. 


S3 
6,710 


722 

105 

478 

20 


Value. 


$433,000 


26,400 
131, 175 

45,225 

51,650 

17, 200 

3,350 


1,124,000 
1,723,000 


3, 555, 900 


1890. 


No. 


36 
6,860 


793 

124 

510 

24 


Value. 


$504,500 


29,900 
138,200 

55,425 

55,650 

20,200 

5,650 


1,214,400 
1, 788,  750 


3, 812, 675 


1891. 


No. 


30 
6,923 


809 

127 

590 

25 


Value. 


$532,500 


32,96^ 
148, 175 

55,000 

60,850 

21.000 

5,350 


1892. 


No. 


40 
8.623 


33,400 
63.576 

27,025 

28,750 

13,200 

4,050 

500 

1,268,500    720.650 

2,061,500  ! (  1,257,500 


421 

69 

243 

16 


Value. 


$461,000 


4,185,825 


2,009,650 


Products  of  thefisheri^  of  Alaska. 


Species. 

1889. 

1890. 

1891. 

1892. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Cod 

1.185,975 
13, 860. 800 
50, 917, 220 

$28,453 

24, 395 

l,500,40i) 

a  1,077,478 

1, 166, 002 
15, 604, 800 
55, 444. 820 

$41,682 

27,464 

1. 630, 281 

6267.750 

1,637,000 
15,437,000 
69. 071, 040 

$40,925 

27,160 

2,031.652 

e  217, 408 

2, 219, 835 
18. 700, 000 
42, 231, 500 

$55,562 

Herring 

Salmon 

Fur-sfMil  nelts . . 

32.900 
1.219,973 
d 107. 573 

Sea-otter  pelts. 

#2.  220 

Total.... 

66,913.995 

2,680,822 

72,215,622 

1,967,177 

86,145,040 

2,317,064 

63.151,886 

1,418.228 

aHepresenta  202,017  skins. 
^  MepresentB  21, 000  skins. 


cKeprusents  13,588  skins, 
d  Uepr«SQuV&  1  ^\1^  aVLxui^, 


«  Eepreaeats  18  skins. 
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THE  SALMON  INDUSTRY. 

Brief  notice  has  been  made  of  the  first  canning  of  salmon  in  Alaska, 
of  its  saccess,  and  of  the  rush  to  this  new  region  of  those  previously 
engaged  in  the  business  in  other  sections.  The  number  of  canneries  in 
the  Territory  increased  up  to  1891,  when  the  business  reached  high- 
water  mark;  the  number  of  canneries  in  operation  was  33  and  the  pack 
was  808,908  cases.  This  large  amount  of  canned  salmon,  added  to  the 
customary  yearly  pack  of  the  Columbia  and  other  rivers,  could  have  but 
one  result,  that  of  an  overstocked  market,  that  at  once  necessitated 
a  curtailing  of  operations.  Salmon  continued  in  great  abundance 
in  Alaskan  waters,  and  it  was  apparent  that  the  running  of  the  33 
canneries  to  their  full  capacity  would  result  in  great  pecuniary  loss. 
Twenty-seven  of  the  canning  firms  consequently  decided  to  largely 
diminish  expenses  and  reduce  the  amount  of  the  pack  in  1892,  and  in 
future  years,  so  far  as  possible,  to  limit  the  production  to  the  probable 
demand  of  the  trade.  This  was  accomplished  by  the  firms  mentioned 
XK>oling  their  business  and  closing  18  canneries  that  had  run  in  1891; 
the  others,  with  those  not  entering  the  combine,  made  the  number  of 
factories  operated  in  1892  only  15.    The  pack  in  1892  was  468,970  cases. 

The  principal  salmon  used  in  the  canning  business  in  Alaska  are  the 
small  red-meated  fish,  locally  known  as  red  salmon,  which  has  an 
average  weight  of  7  pounds,  and  the  larger  king  or  chinook  salmon, 
which  averages  30  pounds.  In  packing  a  case  of  48  one-pound  cans, 
the  average  number  of  red  salmon  required  is  12,  and  of  king  salmon  2f . 
This  is  a  much  larger  average  than  obtains  at  the  canneries  in  the 
Pacific  States,  where  the  fish  are  less  abundant  and  more  valuable. 
The  great  abundance  of  these  fish  in  Alaska  results  in  the  use  of  only 
the  choicest  parts  and  in  the  loss  or  waste  of  large  quantities  of  products 
which  otherwise  would  be  utilized. 

The  extent  of  the  salmon  fishery  of  Alaska  and  of  the  canning  and 
salting  industry  dependent  thereon  is  given  in  the  following  tables. 
It  appears  that  in  1892  2,601  persons  were  engaged  in  the  industry, 
that  $2,184,303  was  invested,  that  37,534,100  pounds  of  salmon  were 
utilized  at  the  canneries  in  the  preparation  of  468,970  cases  of  canned 
fish  and  55  barrels  of  salt  salmon,  the  manufactured  products  having  a 
value  of  $1,970,110.  For  reasons  already  given,  the  business  was  much 
less  extensive  in  1892  than  in  any  of  the  other  years  under  considera- 
tion. The  canneries  not  operated  in  the  years  shown  represent  a  very 
large  investment  which  does  not  appear  in  the  statistics.  Only  the 
property  aetively  employed  is  noticed. 

The  business  of  salting  salmon,  as  a  branch  of  the  fishing  industry 
independent  of  the  salting  done  at  the  canneries,  is  quite  important 
and  is  yearly  increasing  in  extent.  About  a  dozen  firms,  located  in 
various  parts  of  Alaska,  engaged  in  salting  salmon  in  1892,  utilizing 
4,697,400  pounds  of  fresh  fish  and  preparing  15,658  barrels  of  salt 
salmon,  having  a  value  of  $125,264.  In  the  following  j'^ear  6,871,600 
pounds  of  raw  material  were  consumed  in  the  production  of  19,572 
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barrels  of  salt  fish  worth  (156,576.  The  persons  employed  in  this 
branch  of  the  salmon  indnstry  and  the  capital  invested  therein  are 
inclnded  in  the  figures  given  in  the  preceding  paragraph  and  in  the 
tables  which  follow. 

Per$ims  employed  in  the  salmon  industry  of  Alaska, 


Yean. 


1880 
1880 
1891 
1882 


On 

veaaels. 

In  shore 
flsheriea. 

On  ahore. 

252 
278 
290 

288 

1,324 

1.533 

1,557 

880 

2,897 
2,568 
2,706 
1,433 

Total. 


3,973 
4.380 
4,553 
2,601 


Vessels,  boats f  apparatus,  shore  property,  and  oash  ea^^tal  employed  in  the  salmon 

industry  of  AlasJca, 


Item*. 

1889. 

1880. 

1881. 

1882. 

No. 

Valne. 

No. 

Value. 

No. 

Value. 

No. 

Vaiae. 

Estabiiahmenta 

Caah  capital 

36 

$914,903 

1,538,000 

0413,000 

38 

$898,903 

1,603,750 

0488,000 

42 

$1,050,403 
1,891.560 
0518,500 

25 

$503,403 
1.117,500 

Vessels 

28 
6,552.42 

680 
96 

478 
20 

31 

6,701.80 

732 

113 

510 

24 

34 

6,765.24 

748 

118 

590 

25 

34 

8,421.48 

365 

60 
243 

16 

0441,500 

Tonnase 

Boats.... 

127,076 
40.125 
51,650 
17,200 

132, 275 
48,325 
55,650 
20,200 

142,250 
49,900 
60.850 
21,000 

58,025 

Seines 

31,925 

Gill  nets 

28,750 

Trap  nets 

13,200 

Total 

3,101,953 

3, 348, 103 

3,7}4,403 

2,184,303 

oWithontflt. 

The  vessels  shown  in  the  foregoing  table  are  employed  about  the 
stations  or  are  engaged  in  transporting  supplies  to  the  canneries  and  the 
prepared  products  to  the  markets.  Many  are  of  large  size,  and  are 
among  the  finest  vessels  employed  in  the  United  States  in  connection 
with  the  fisheries.  They  are  mostly  steamers,  but  there  are  also  ships, 
barks,  and  schooners.  The  largest  sailing  vessel  is  a  ship  of  1,158.30 
tons,  and  the  largest  steamer  has  a  tonnage  of  449.64.  These  two 
vessels  carry  crews  of  30  and  14  men,  respectively.  The  aggregate 
tonnage  of  this  fleet  in  1892  was  8,421.48,  the  value  of  the  vessels  was 
$441,000,  and  the  crews  numbered  288.  The  following  table  relates  to 
the  vessels  employed  in  this  capacity  firom  1889  to  1892,  inclusive.  A 
number  of  steam  launches  of  less  than  5  tons  burden,  used  at  the 
canneries,  are  classed  as  boats  and  do  not  appear  in  the  table. 

Vessels  engaged  in  the  salmon  industry  of  Alaska. 


Years  and  rigs. 

No. 

18 
10 

28 

22 
8 

81 

Net  ton- 
nage. 

Value, 
(o) 

No.  of 

crew. 

1 

Years  and  rigs. 

No. 

25 
9 

34 

11 

34 

Net  ton- 
nage. 

Value. 

(o) 

No  of 
crew. 

1888--Steam 

SaU 

1,041.91 
5,510.51 

$268,500 
144,500 

106 
146 

1891— Steam 

Sail 

Total... 

1892— Steam 

Sail 

Total... 

1,290.95 
5, 474. 29 

$378,000 
140,500 

148 
142 

Tot«l.... 

6,552.42 

413, 000        252  1 

6,765.24 

518,500 

290 

1880— Steam 

Sail 

1, 227. 51 
5, 474. 29 

347,600 
140,500 

137 
142 

1,062.68 
7,358.85 

815,500 
126.000 

120 
158 

Total.... 

6,701.80 

488,000 

279 

8,421.48 

441,500 

288 

o  Includes  ontflt. 
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Prodwsta  of  the  $almon  indtutry  of  Alaska. 


Salmon  canseries. 

Salman  aalteriea. 

Yean. 

Salmon  utilised. 

Salmon  canned. 

Salmon  aal  ted. 

Salmon  utilized. 

Salmon  salted. 

Poonda. 

Value. 

Caaea. 

Value. 

Bbla. 

Valne. 

Pounda. 

Valne. 

Bbla. 

Value. 

18R0.... 
1890.... 
1801.... 
1892.... 
1893.... 

48,213,120 
52. 138, 520 
66,013,240 
37,534,100 
51,725,060 

$1,446,394 
1, 564, 156 
1,950,397 
1,126,023 
1,551,752 

599,394 
641,449 
808,906 
468,970 
636,427 

$2,996,970 
2. 629, 491 
3, 235, 632 
1, 969, 674 
2,868,921 

872 

2,742 

1,002 

55 

2,703 

$6,976 

21.936 

8,016 

440 

21,624 

2, 705, 100 
3, 306. 300 
4.057,800 
4,697,400 
5,871,600 

$54,102 
66,125 
81.155 
93,950 

117,482 

9,017 
11,021 
13,526 
15,658 
19.572 

$72,136 
88,168 
108,208 
125.264 
156,576 

The  names  of  the  salmon-canning  firms  in  Alaska  and  the  location  of 
the  canneries  are  shown  for  four  years  in  the  following  list,  the  cross- 
marks  indicating  the  years  in  which  the  canneries  were  operated: 

LUi  of  Alaskan  salmon  canneries  operated  in  1889,  1890, 1891,  and  189i. 


Name  of  cannery. 


Aatoria  Packing  Company 

Alaska  Packing  Company 

Arctic  Packing  Ccnnpany 

Do 

I>o 

Do 

Aleutian  laland  Fishing  and  Mining  Company 

Alaaka  Salmon  Packing  and  Fur  Company 

Alaaka  Improvement  Ccnupany 

Aberdeen  Packing  Company 

Boeton  Fish  and  Trading  Company 

Behring  Sea  Packing  Company 

Bristol  Bay  Canninje  Company 

Baranoff  Packins  Company 

Central  Alaaka  Company 

Chilkat  Packing  Company 

Chilkat  Canning  Company 

Chignig  Bay  Packing  Company 

6.  W.  Hume 

Hume  Packing  Company 

Karluk  Packing  C<vmpany 

Kadiak  Packing  Company 

Do 

Hetlakahtla  Mission 

Korth  Paclflo  Trading  uid  Packing  Contpany . . 

Northern  Packing  Company 

Nushagak  Canning  Company 

Pactflc  Packing  Company 

Pacific  Steam  Whaling  Company 

Peninsular  Trading  and  Fishing  Company 

Pyramid  Harbor  Packing  Company 

Bioyal  Packing  Company 

Kunaian-  American  Packing  Company 

Thin  Point  Packing  Company 


Total, 


Location. 


Kuiu  Island 

Kushagak  River. 

Uyak 

Bristol  Bay 

AUtak 

Cook  Inlet 

Karluk 

Loring 

KadiiOL 

Wrangel 

Yes  Bay 

Ugashik 


Bristol  Bay 

Baranof  Island 

Thin  Point 

ChUkat  River.. 
do 


Chiffnig  Bay 

Cook  Inlet 

Karluk 

do 

do 

AUtak 

Clarence  Strait . . 

Klawak 

Cook  Inlet 

Bristol  Bay 

per  River 

lo 

....do 

Pyramid  Harbor. 

Afognak 

So 

Thin  Point 


CopiM 


1889. 


X 
X 


X 

X 

% 

X 
X 
X 
X 


X 
X 
X 
X 
X 
X 


X 
X 
X 


X 

X 
X 
X 
X 

X 
X 
X 

X 
X 


1890. 


X 
X 
X 


X 
X 
X 
X 
X 


X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 


X 
X 
X 
X 
X 
X 
X 
X 
X 
X 


1891. 


X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 


X 

X 


28 


30 


33 


1892. 


X 

X 


X 
X 


X 
X 
X 
X 

X 


X 
X 


15 


Mr.  A.  B.  Alexander,  fishery  expert  on  the  United  States  Fish  Com- 
mission steamer  Albatross^  makes  the  following  remarks  on  the  business 
of  salting  salmon  in  Alaska: 

The  demand  for  salt  salmon  is  yearly  inoreasing.  A  few  years  ago  there  was  bat 
little  call  for  it,  probably  owing  to  the  fact  that  little  effort  was  made  on  the  part 
of  those  engaged  m  the  business  to  introdnce  it  in  the  East.  Seeing  the  absolute 
necessity  of  taking  steps  to  place  their  products  on  the  eastern  market  in  order  to 
increase  the  demand  and  establish  a  trade  for  salt-cured  salmon,  efforts  have  been 
pushed  in  that  direction,  and  the  encouragement  met  with  has  induced  many  who 
had  not  the  means  or  desire  to  enter  into  the  expensiye  business  of  canning  salmon 
to  establish  salmon  salteries  in  various  parts  of  Alaska. 

The  amount  of  capital  required  to  start  on  a  small  seals  in  thiA  buftisft«&  \&  tv^ 
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large.  One  or  two  boats  fitted  with  drag  seines,  a  cabin  on  shore  for  living  quarters, 
a  rough  shed  or  fish  house  in  which  to  dress  and  salt  the  fish  and  for  performing  such 
general  work  as  may  be  required  in  a  limited  business  of  this  kind,  will  suffice  for 
all  purposes.  Many  of  the  well-established  salteries  were  first  started  in  this  man- 
ner and  have  since  grown  to  be  of  considerable  importance.  Two  or  three  men  with 
only  a  small  amount  of  capital,  if  they  are  fortunate  in  selecting  a  good  locality 
where  the  run  of  salmon  can  be  relied  upon — for  the  success  of  the  entire  business 
depends  upon  the  location — can,  if  they  display  the  required  amount  of  energy,  baild 
up  a  paying  business.  They  of  course  must  appreciate  the  fact  that  at  least  for 
seven  months  out  of  the  year  they  must  content  themselves  with  being  cut  off  and 
isolated  from  civilization,  but  the  class  of  men  who  seek  a  livelihood  in  this  remote 
part  of  the  world  care  little  for  social  life,  or,  if  so,  the  prospect  which  looms  up 
before  them  for  making  money  is  fully  equivalent  to  any  hardships  of  this  nature 
they  may  undergo. 

Several  small  vessels  manned  by  men  of  small  means  have,  during  the  past  few 
years,  made  annual  voyages  to  Alaska,  spent  the  fishing  season  there,  and  in  the  fall 
broaght  back  the  summer's  catch.  At  first  they  temporarily  located  themselves  by 
way  of  an  experiment  where  it  was  thought  to  be  a  good  position  for  carrying  on 
the  business.  If  the  experiment  proved  a  success,  the  next  year  greater  preparations 
were  made,  and  in  this  way  from  a  small  beginning  quite  a  number  of  valuable 
plants  have  been  established. 

The  greater  part  of  the  salmon  put  up  at  the  salteries  are  caught  in  drag  seines, 
although  a  few  are  taken  in  gill  nets  and  traps,  but  at  most  places  where  salteries 
are  situated  the  drag  seine  has  been  foand  to  be  the  most  profitable  apparatus  of  cap- 
ture, owing  to  the  great  number  of  smooth  beaches  where  the  fish  can  be  easily  taken. 
There  are,  however,  numerous  bays,  channels,  and  straits  in  Alaska  where  the  purse 
seine  could  be  used  to  advantage.  The  reason  why  this  style  of  net  has  not  been 
adopted  in  places  where  it  can  be  used  is  because  the  fishermen  of  the  coast  are  not 
experienced  in  handling  it.  In  1893  a  mackerel  purse  seine  was  for  the  first  time 
used  at  Tongas  Narrows,  in  southeastern  Alaska.  Previous  to  the  introduction  of 
this  seine  the  drag  seine  had  always  been  used.  Mr.  Clarke,  one  of  the  owners  of  the 
saltery  established  here,  says  that  after  a  season's  trial  he  has  come  to  the  conclnsion 
that  the  purse  seine  is  superior  to  the  drag  seine,  and  during  the  next  season  he  intends 
to  employ  several  of  them.  The  secret  of  Mr.  Clarke's  success  in  fishing  for  salmon 
with  a  purse  seine  is  in  his  knowledge  of  using  it,  which  was  gained  by  nearly  twenty 
years'  experience  in  the  mackerel  and  other  fishdties  in  New  England.  Seeing  no 
reason  why  salmon  could  not  be  caught  in  the  same  manner  as  mackerel  in  places 
where  the  bottom  and  general  surroundings  were  favorable,  he  sent  East  for  enough 
twine  to  make  a  seine  150  fathoms  long,  17  fathoms  deep  in  the  bunt,  and  14  fathoms 
on  the  wings,  the  size  of  the  twine  being  9  and  12  thread.  It  will  be  observed  that 
this  seine  is  considerably  deeper  in  proportion  to  its  length  than  the  ordinary 
mackerel  seine.  The  reason  for  this  extra  depth  is  that  salmon,  when  they  fiod 
themselves  surrounded  by  twine,  will,  like  mackerel,  dive,  but,  as  a  rule,  they  will 
only  go  down  from  12  to  14  fathoms.  By  having  the  seine  several  fathoms  deeper 
than  they  generally  dive,  a  school,  when  once  surrounded,  is  pretty  sure  of  being 
caught.    Mr.  Clarke  says  he  did  not  lose  a  single  school  during  the  summer. 

The  attempt  to  catch  the  salmon  in  this  manner  being  only  an  experiment,  every- 
thing connected  with  the  new  method,  except  the  seine,  was  crude.  A  seine  boat  had 
to  be  built  and  the  crew  to  man  it  drilled.  The  boat  was  manufactured  on  the  spot 
by  men  connected  with  the  fishing  station. 

Mr.  Clarke  finds  this  method  a  much  more  economical  way  of  fishing  than  with 
drag  seines.  The  bottom  about  Tongas  Narrows  is  very  rocky  and  drag  seines  are 
frequently  torn  to  pieces.  This  involves  a  great  deal  of  labor  in  keeping  them  in 
repair,  and  besides  the  expense  amounts  to  considerable  during  the  season.  There 
being  plenty  of  water  here  where  the  fishing  is  carried  on,  the  purse  seine  never 
comes  in  contact  with  the  bottom,  and  the  hardest  usage  it  gets  is  tJie  natural  wear 
And  tear  from  handling. 
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Two  purse  seines  have  beeu  used  for  several  years  at  Yes  Bay.  One  is  300  fathoms 
long  and  17  fathoms  deep  in  the  bunt,  and  the  other  is  about  100  fathoms  long.  The 
larger  one  is  nsed  more  frequently  and  is  set  from  a  small  steamer.  The  superin- 
tendent of  the  saltery  at  that  point  says  it  works  all  right  when  he  can  get  men 
who  know  how  to  handle  it.  Purse  seines  have  also  been  in  use  for  two  seasons  at 
Metlakahtla,  and  with  very  good  success. 

Employes  at  the  salteries  have,  heretofore,  been  paid  by  the  month,  but  a  few 
salters  during  the  past  season  gave  their  men  a  lay.  Sixty  dollars  a  month  for 
white  fishermen  and  $1  a  day  for  native  help  have  been  the  established  wages.  It 
is  fast  becoming  the  custom  to  pay  so  much  per  barrel  to  white  fishermen  for  all 
salmon  caught.  At  all  places  where  this  system  has  been  tried  it  has  given  satis- 
faction to  both  fishermen  and  owners.  Ten  cents  a  barrel  is  the  lay  received.  In  all 
fishing  communities  where  fishing  is  performed  on  a  lay  much  better  results  follow 
than  where  stipulated  wages  are  given.  The  constant  expectation  of  good  catches 
stimulates  the  men  with  energy  which  wages  have  not  the  power  to  bring  out.  The 
fishermen  know  that  what  benefits  the  proprietors  likewise  helps  them. 

All  barrels  used  for  putting  up  salmon  in  southeastern  Alaska  are  manufactured 
at  the  salteries.  Suitable  wood  being  abundi^nt,  they  can  be  made  at  a  reasonable 
price.  During  the  winter  months  enough  barrels  are  made  to  meet  the  demand  for 
the  coming  season.  A  cooper  is  an  indispensable  person  about  a  salmon  saltery,  for, 
besides  performing  his  regular  duties  as  a  cooper,  he  is  often  called  upon  to  assist 
in  various  mechanical  jobs,  and  is  paid  by  the  piece,  or  so  much  per  barrel — 85  cents 
for  making  a  whole  barrel  and  65  cents  for  a  half  barrel.  At  this  price  he  can  earn 
good  wages,  for  he  is  under  no  expense  for  board. 

It  being  the  object  of  every  man  owning  a  saltery  to  enlarge  on  the  plant  and  in- 
crease his  business  as  rapidly  as  possible,  several  weeks  of  each  year,  before  and  after 
the  fishing  season,  are  spent  in  building  wharves  if  needed,  erecting  buildings,  and 
making  such  improvements  as  are  required  to  keep  a  place  of  this  kind  in  good  order. 

Many  salmon  salters  have  gained  a  firmer  foothold  in  Alaska  than  the  mere  busi- 
ness of  salting  salmon  would  give  them.  They  have  branched  out  into  general 
trade,  and  have  stores  well  stocked  with  goods  of  all  kinds.  In  this  way  they  have 
drawn  around  them  the  neighboring  tribes  of  Indians  who  are  ever  ready  to  buy 
and  tr&de  for  such  commodities  as  they  require.  The  result  of  barter  and  trade 
with  the  Indians  has  been  to  annually  fill  the  stores  with  large  collections  of  furs. 
Bear,  fox,  and  deer  skins  are  chiefly  dealt  in,  the  most  of  which  are  shipped  direct 
to  San  Francisco. 

MANUFACTUBE -OP  HEEBING  OIL  AND  GUANO. 

According  to  the  report  of  Mr.  Paul  S.  Luttrell,  special  agent  of  the 
Treasury  Department  for  the  protection  of  the  salmon  fisheries  of 
Alaska,  a  herring  fishery  of  some  magnitude  was  carried  on  in  1892  at 
Killisnos,  Alaska,  by  the  Alaska  Oil  and  Guano  Company.  While  a 
considerable  quantity  of  herring  was  preserved  by  salting,  the  chief 
feature  of  the  business  was  the  manufacture  of  oil  and  fertilizer.  One 
hundred  and  twenty- two  persons  were  employed  in  various  capacities, 
of  whom  93  were  in  the  oil  works  and  29  on  steamers  engaged  in  fishing. 
Of  the  factory  employes  47  were  whites,  4  were  Chinese,  and  42  were 
natives.  Four  steamers,  of  60, 42,  23,  and  4  tons,  respectively,  were  used. 
The  value  of  the  property  and  improvements  was  $100,000. 

During  the  year  93,000  barrels  of  herring  were  taken,  from  which  the 
following  were  prepared:  500  half  barrels  of  salt  herring,  1,000  barrels 
of  salt  herring,  316,000  gallons  of  oil,  700  tons  of  guano.  The  oil,  the  price 
of  which  at  the  trade  centers  was  25  to  35  cents  a  gallon,  had  an  aggre- 
gate value  of  (85,000.    The  value  of  fertilizer  was  $21,000,  or  $30  a  ton. 
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THE  ATKA  MACKEREL.. 

The  few  persons  who  are  familiar  with  this  fish  pronounce  it  one  of 
the  best  of  the  namerons  food-fishes  foand  in  the  waters  of  Alaska. 
Its  name  is  misleading  in  that  the  fish  has  no  relation  to  the  mackerel 
family  and  does  not  resemble  it  in  looks  or  flavor.  While  found  at 
numerous  places  in  Alaskan  waters,  it  has  so  far  been  observed  most 
plentifully  around  the  far-distant  island  of  Attn.  This  island  is  the 
outer  one  in  the  Aleutian  chain,  and  is  the  most  western  land  belonging 
to  the  United  States.  It  is  so  far  west  that  it  might,  with  almost  equal 
propriety,  be  called  east,  being  nearer  the  Asiatic  shore  than  to  any 
other  mainland.  San  Francisco  vessels  engaged  in  trading  or  seal 
hunting  have  from  time  to  time  brought  back  larger  or  smaller  quan- 
tities of  salted  Atka  mackerel,  usually  taken  in  the  vicinity  of  Attn. 
One  of  these  vessels,  the  schooner  Rosa  paries,  of  42.11  tons,  with  a 
crew  of  20  men,  which  was  engaged  during  the  season  of  1891  in  fishing 
and  sealing,  returned  with  148  seal  skins  and  324  barrels  of  Atka  mack- 
erel. The  latter  found  a  ready  sale  at  $15  a  barrel.  The  captain  of  the 
vessel,  Mr.  S.  L.  Weatherbee,  reports  that  his  catch  was  made  at  Attn 
Island,  and  furnishes  the  following  statements  on  the  subject: 

Atka  mackerel  are  reported  by  the  natives  as  remaining  in  the  vicinity  of  Atka 
all  winter,  bat  do  not  reach  Attn  before  April  10,  from  which  date  up  to  September 
they  are  found  among  the  kelp  in  great  abundance.  Up  to  July  they  are  very  fat 
and  in  their  best  condition.  The  spawning  season  is  in  July,  at  which  time  they 
grow  thin  and  poor.  The  fish  are  taken  in  25  fathoms  of  water  by  jigging,  no  bait 
being  required.  Three  or  four  hooks  are  fastened  together  and  placed  in  a  mold, 
into  which  lead,  pewter,  or  some  similar  composition  is  run,  weldiug  the  hooks 
together  and  leaving  a  shank  that  is  polished  up  brightly  to  attract  the  fish ;  this 
also  serves  as  a  sinker.  These  lines  and  hooks  are  put  down  through  the  kelp, 
amidst  which  the  fish  are  feeding.  Being  attracted  by  the  bright  metal,  to  which 
the  hooks  are  attached,  they  swim  around  it  in  such  numbers  that  their  capture  is 
easy  by  simply  drawing  the  hooks  up  through  them,  and  repeating  the  act  so  long 
as  a  catch  is  desired.  From  8  to  10  barrels  a  day  have  been  taken  by  two  men  in  a 
single  dory.  Cod  follow  the  Atka  mackerel  to  this  place  to  feed  on  them.  The  few 
Atka  mackerel  that  have  occasionally  reached  San  Francisco  are  always  eagerly 
sought  after,  and  some  fish  have  been  sold  at  $20  a  barrel.  Seines  or  nets  of  any 
kind  could  not  be  used  to  advantage,  owing  to  the  abundance  of  the  large  kelp 
among  which  the  fish  are  always  found. 


re  Coin  FlihfriH.    (Tcf 


BOWHEAO  OR  ARCTIC  WHALE  {BiUajia  myiUc€t<tt). 


CALIFORNIA  SMELT  (Athtrinoptii  cali/oniientit} 


SACRAMENTO  PERCH  (^rdiopiilu*  inten-uplial. 


J  S  F  C   lepj     PicteCoulFihtiH     (To  tK*  p((*  304 


TfiEEFfSH  (SelKUfichtlivt  ■erriccpiV 


Kt  U.  S  F.  C.  1893.    Puilic  Cout  FiMiirlii.    (TofiEi  nigt  3».) 


HAUBUT  Ulif^ootouUM  kippoglcttiii). 


CAUPOfiNIA  FLOUNDER  (Parallcklhy  MteUatitt). 


SURF  SMELT  {HspoTHom  pn lioi 


fitpsrtU  S,  F  C.  1893,    P«c'(ie  Co«t  Fiih.riM.    (Toftoiptgi 


CULTUS-COO  lOphiodrnielongataft. 


CALIFORNI*  HERRING  (Cfuiwa  poUotf). 


RtpotUS.  F.  C.  199).    PhI«c  C<»>l  Fiih«)<i.    (Tafa»pia< 


S  SALMON  (Oncurh^. 


J.S.F.C   1B93.     Picific  Cult  riiha  rid.    (To  t»c.  (>»(•  104.) 


STEEUHEAO  tSalmo  gairaneH). 


BULL'S-EVE.  OR  CHUB  MACKEREL  (Scombtr  oaliat). 


YELLOW  TAIL,  OR  AMBER  FISH  [Srriola 


J.-REPORT  ON  THE  WORK  OF  THE  FISH  COMMISSION  STEAMER 
ALBATROSS,  FOR  THE  YEAR  ENDING  JUNE  30, 1893. 


By  ComDiander  Z.  L.  Tanner,  U.  S.  Navy,  commanding. 


The  Alba4ro8s  was  lying  in  the  harbor  of  Port  TownsendjWash.,  at  the 
ilose  of  the  fiscal  year  ending  June  30,  1892,  ready  for  sea,  and  sailed 
it  12.55  a.  m.  July  1  for  Unalaska. 

Taking  an  approximate  great-circle  course  from  Cape  Flattery  to  the 
?ox  Islands  Passes,  light  to  moderate  winds  were  encountered  until  the 
ith,  boisterous  weather  and  heavy  seas  during  the  7th,  and  smooth,  pleas- 
mt  weather  thence  to  port.  The  usual  lookout  was  kept  for  seal  life,  and 
I  single  individual  was  seen  between  the  Sannaks  and  Unimak  Pass. 
iVhales  and  the  usual  varieties  of  sea  birds  were  frequently  noticed; 
loating  kelp  and  driftwood  were  observed  nearly  every  day,  and,  on 
;he  8th,  about  350  miles  from  Unalaska,  the  trunk  of  a  tree  was  seen 
nth  roota  attached,  but  without  branches  or  bark.  The  high  land  of 
Jgamok  Island  was  sighted  at  7.30  p.  m.  July  9,  and  at  6.40  a.  ra.  on 
he  10th  we  anchored  in  Unalaska. 

The  boiler  in  use,  the  only  one  available,  was  leaking  badly,  and  was 
10  much  salted  up  that  it  was  difficult  to  maintain  a  speed  of  6  knots. 
Dhe  condition  of  the  boilers  had  been  rapidly  growing  worse  during 
;he  cruise,  and  it  was  now  obvious  that  they  had  nearly  reached  their 
imit  of  usefulness;  indeed,  their  condition  was  so  serious  that  the 
^hief  engineer  requested  a  survey.  The  request  was  promptly  com- 
)lied  with,  and  the  report  of  survey  condemned  the  boilers  as  unsafe 
nthont  extensive  repairs,  which  could  not  be  made  on  the  station. 

The  only  course  open  was  to  make  temporary  repairs  and  return  to 
Jan  Francisco;  so,  with  our  own  crew  and  the  assistance  of  a  boiler- 
Daker  from  the  Yorktowny  we  made  such  repairs  as  were  practicable. 

The  unexecuted  x>ortion  of  our  orders  was  turned  over  to  Captain 
ilvans,  who  detailed  the  revenue  steamers  Corivin  and  Rush  to  carry 
hem  out  as  far  as  possible.  A  seal-hunter  and  a  naturalist  were  sent 
o  each  vessel  to  assist  in  the  work,  and  they  took  with  them  everything 
equisite  for  the  capture  and  preservation  of  specimens. 

Two  bidarkas  with  complete  hunting  outfits  were  received  from  the 
Uaska  Commercial  Company  for  the  World's  Columbian  Exposition, 
he  outfits  including  hunting  and  fishing  implements,  clothing,  etc.  The 
)oat8  were  built  under  the  personal  supervision  of  Mr.  Gray,  and  the 
outfit  was  collected  by  Mr.  Rudolph  Neumann  at  St.  Michaels.  These 
gentlemen  gave  their  services  freely,  and  without  their  cooperation  it 
would  have  been  impossible  to  collect  so  complete  an  exhibit.  The 
p  B  93 20  305 


306  REPORT  OP  COMMISSIONER  OP  FISH  AND  FISHERIES. 

articles  obtained  in  St.  Michaels  were  transported  to  Unalaska  on  the 
steamer  St.  Paul  without  charge. 

When  it  became  evident  that  the  Albatross  wonld  be  unable  to  con> 
tinue  her  work,  arrangements  were  made  for  Professor  Ev^rmann  and 
Mr.  Miller  to  visit  the  Seal  Islands.  The  l^orth  American  Commercial 
Company's  steamer  Bertha  was  about  to  sail  on  her  regular  annual 
supply  trip,  and,  through  the  courtesy  of  Mr.  Tingle,  the  superintendent 
of  the  company,  they  were  furnished  transportation  on  that  vessel,  sail- 
ing July  17  and  returning  August  1,  having  made  headquarters  on 
board  during  the  whole  trip.  Professor  Evermann  reported  that  they 
had  made  a  careful  inspection  of  the  rookeries  and  had  taken  an  exten- 
sive and  valuable  series  of  photographs,  illustrating  various  phases  of 
seal  life.  Mr.  Tingle  declined  to  accept  compensation  for  the  trans- 
portation and  subsistence  of  the  party. 

An  order  was  received  from  Commander  B.  D.  Evans,  commanding 
the  United  States  naval  force  in  Bering  Sea,  dated  August  1,  directing 
me  to  take  charge  of  the  British  schooner  Winifred  and  deliver  her  to 
the  collector  of  customs  at  Sitka,  Alaska.  This  small  sealer,  of  11  tons 
register,  was  captured  July  29  in  Bering  Sea.  She  leaked  badly  about 
tlie  decks  and  rudder,  and  wa^  hardly  seaworthy.  Ensign  E.  A. 
Anderson  was  ordered  as  prize-master  when  the  schooner  was  turned 
over  to  us,  and  soon  had  her  in  fairly  good  condition  for  the  trip. 

Steam  was  raised  on  the  after  boiler  August  1,  with  reduced  pressure 
of  40  pounds,  and  as  it  stood  the  test  fairly  well  we  decided  to  start, 
although  the  forward  one  was  not  quite  ready  for  service.  Accordingly, 
at  7.10  a.  m.  August  3,  we  took  the  prize  in  tow  and  proceeded  to  sea, 
entering  the  Pacific  via  the  Akutan  Pass.  Our  speed  was  necessarily 
slow  under  one  boiler  and  reduced  pressure,  but  we  were  obliged  to 
reduce  it  still  more  to  accommodate  the  diminutive  craft  in  tow,  although 
the  sea  was  smooth. 

The  volcano  of  Akutan  presented  an  interesting  display  during  the 
early  part  of  the  afternoon.  Dense  volumes  of  smoke  were  intermit- 
tently ejected  from  the  crater  high  into  air,  rising  like  ever-growing 
plumes,  until  finally  all  shape  was  lost  in  cloudlike  drift.  The  puff^ 
were  accompanied  by  detonations  which  were  distinctly  heard  on  board. 
Shishaldin,  Pavlof,  and  Aghileen  volcanoes  were  in  sight  the  following 
day,  but  none  of  them  gave  evidence  of  activity. 

Nothing  occurred  worthy  of  note  until  the  morning  of  the  6th,  when 
a  fresh  southeast  wind,  with  short,  irregular  sea,  compelled  the  schooner 
to  cast  off  and  heave  to  under  storm  sail.  She  made  some  headway  a8 
the  wind  veered,  and  we  finally  took  her  in  tow  again  the  next  morning. 

The  working  boiler  began  leaking  seriously  on  the  8th,  and  became 
so  badly  salted  that  we  were  obliged  to  let  the  fires  die  down  on  the 
10th  and  get  steam  on  the  other  one,  which  by  that  time  was  ready  for 
use.  The  remainder  of  the  trip  was  uneventftil,  and  with  pleasant 
weather  and  smooth  seas  we  made  good  progress,  arriving  in  Sitka  at 
7.40  a.  m.  August  11.    The  Winifred,  \iOg^\»\i^x  ^VOclX^kc  ^%?^rs^  person- 
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[,  and  equipment;  was  delivered  to  the  collector  of  customs.  The 
pers  of  the  whaling  bark  Lydia  were  turned  over  also,  that  vessel 
ving  been  seized  for  infraction  of  the  revenue  laws. 
A.  small  quantity  of  coal  was  taken  on  board  and  preparations  made 
'  the  run  to  Departure  Bay.  We  were  nearly  ready  for  sea,  when,  on 
3  morning  of  the  17th,  a  boat  came  alongside  from  the  whaling  bark 
dia  with  a  message  from  Lieutenant  Dodge,  U.  S.  Eevenue  Marine, 
charge,  saying  the  vessel  had  been  drifting  helplessly  off  the  coast, 
calmed  for  four  days,  and  asking  assistance.  We  had  steam  on  one 
iler,  fortunately,  and  went  out  and  brought  her  into  a  safe  anchorage. 
[>ur  preparations  having  been  completed,  we  left  Sitka  at  4  p.  m. 
igust  18,  and,  after  a  smooth  and  uneventful  run,  entered  Goletas 
lannel  at  2  p.  m.  on  the  2lBt,  arriving  at  Departure  Bay  on  the  mom- 
I  of  the  23d,  when  the  bunkers  were  filled  with  coal.  At  9  a.  m.  on 
d  24th  we  left  for  Port  Townsend,  arriving  at  10  p.  m.  the  same  day. 
le  boilers  had  again  become  badly  salted,  the  back  connections  being 
ed  in  places  with  solid  masses,  which  had  to  be  cut  out  with  hammer 
d  cold  chisel. 

A  telegram  from  the  Secretary  of  the  Treasury  was  received  on  the 
th,  as  follows: 

telegraph  Department  extent  of  repairs  necessary  to  fit  Albatro89  for  two  months' 
lise,  estimating  time  and  cost  of  expeditions  work. 

To  which  I  replied,  August  25: 

Temporary  repairs  can  not  be  made.  Time  to  fit  vessel  for  two  months'  crnise, 
ir  months.    Expense^  $15,000. 

Ibis  estimate  was  based  on  the  renewal  of  tube  sheets  and  other 
pairs  on  the  old  boilers,  including  necessary  work  on  the  engines 
lich  would  be  largely  of  a  temporary  nature.  The  following  telegram 
ks  received  from  the  Secretary  of  the  Treasury,  dated  August  27 : 

steamer  Albatro9S  wiU  be  returned  to  Fish  Commission  on  31st  instant.  Submit 
bhout  delay  voachers  for  all  bills  payable  by  Revenue-Cutter  Service  to  that  date 
sluBiv«. 

• 

At  8.50  a.  m.  August  30,  we  got  underway  and  proceeded  to  sea,  en- 
ttte  for  San  Francisco.    We  were  off  the  coast  of  Oregon  at  midnight 

the  31st,  when,  by  the  telegram  of  the  Secretary  of  the  Treasury, 
e  Albatross  reverted  to  the  control  of  the  Fish  Commission.  Her 
rvice  under  the  Treasury  Department  extended  over  a  period  of 

months,  during  which  time  she  visited  26  ports  and  steamed  14,848 
les,  mostly  in  northern  waters. 

The  trip  down  the  coast  was  uneventful;  fair  winds  and  pleasant 
rather  were  the  rule,  sail  being  carried  most  of  the  time.  We  reached 
e  navy-yard,  Mare  Island,  at  10.06  a.  m.  Septembers,  with  machinery 
d  boilers,  particularly  the  latter,  in  wretched  condition,  and  we  con- 
atulated  ourselves  upon  reaching  our  destination  without  serious 
saster,  which  was  liable  to  occur  at  any  mouieut  ^\iWfe  \JaftN^v«i^^^^ 
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I  was  called  to  Washington  by  the  iDommiseioner  on  basiness  con- 
nected with  repairing  and  refitting  the  Albatross j  and,  leaving  San 
Francisco  September  17, 1  arrived  at  the  capital  ten  days  later.  For- 
mal application  was  made  by  the  Commissioner  to  the  Secretary  of 
the  Navy  for  the  transfer  of  two  boilers  originally  constructed  for  the 
Monadnoekj  but  which,  owing  to  ohange  in  type  of  engines  from  com- 
pound to  triple  expansion,  were  no  longer  available  for  use  on  that  ves- 
sel. The  requisite  legal  formalities  having  been  completed,  the  boilers 
were  transferred  on  payment  of  $2,500. 

Instructions  were  wired  to  the  Albatross  to  make  preparations  for 
removing  the  old  boilers  and  for  general  repairs  to  the  machinery,  the 
work  to  be  done  with  the  crew  as  far  as  practicable.  I  returned  to  the 
vessel  October  27,  and  found  preparations  well  advanced  in  the  engi- 
neer's department  for  the  removal  of  the  old  boilers.  The  machinery 
was  generally  overhauled  during  the  winter.  New  propellers  of  bronae 
were  made,  new  boilers  put  in,  a  Baird  evaporator  svdded  to  the  engi- 
neer's department,  and  the  electric  plant  of  the  vessel  rewired.  A  new 
spar  deck  was  laid,  and  minor  repairs  made  to  the  hull  and  rigging. 

Passed  Assistant  Surgeon  T.  A.  Berryhill  reported  for  duty  January 
6, 1893,  and  Passed  Assistant  Surgeon  F.  W.  F.  Wieber  was  detached 
on  the  6th.  Lieut.  A.  F.  Fechteler  reported  January  7,  and  Lieut.  C. 
6.  Calkins  was  detached  the  same  day.  Ensign  W.  G.  Miller  was 
detached  January  25. 

The  vessel  was  docked  January  13  to  change  propellers,  line  shafts, 
renew  stem  bushings,  overhaul  outboard  bearings,  clean  and  paint 
bottom,  etc.  The  work  of  tearing  up  and  relaying  the  spar  deck  com- 
menced January  31  and  was  completed  March  3.  The  vessel's  bottom 
was  scaled  and  painted,  and  on  March  4  she  was  hauled  out  of  dock 
and  moored  at  the  wharf. 

Passed  Assistant  Paymaster  J.  S.  Carpenter  was  stricken  with  snow- 
blindness  during  the  northern  cruise,  and  after  suffering  for  months 
without  apparent  improvement  was  examined  on  March  10  by  a  med- 
ical board,  which  recommended  that  he  be  given  six  months'  sick  leave. 
Assistant  Paymaster  Eugene  I).  Eyan  reported  for  duty  April  11, 
relieving  Passed  Assistant  Paymaster  Carpenter,  who  was  detached 
the  following  day,  April  12. 

Seventy-three  tons  of  Comox  coal  were  taken  on  board  on  the  17th 
and  18th  (April),  and  on  the  20th  we  had  a  dock  trial  of  the  engines, 
which  was  considered  satisfactory.  Changes  and  repairs  had  been  so 
extensive  that  it  was  deemed  advisable  to  have  a  sea  trial  before  sail- 
ing for  northern  waters,  where  we  would  be  entirely  dependent  upon 
our  own  resources,  and  with  this  object  in  view  we  left  the  navy-yard 
at  9.55  a.  m.,  April  25,  with  light  fires  under  both  boilers.  No  attempt 
at  high  speed  was  made,  but  we  ran  from  8  to  10  knots  an  hour  with 
everything  working  satisfactorily,  until  8.10  p.  m.,  when  we  anchored 
off  Santa  Cruz  for  the  night. 

Got  under  way  at  6.40  a.  m.  on  the  26th  and  swung  ship  uncler  steam, 
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observing  azimuths  of  the  sun  on  eveiy  point  for  compass  errors,  then 
stood  to  the  cable  trough  off  Salinas,  aud  tested  the  sounding  and 
dredging  apparatus,  also  the  maneuvering  qualities  of  the  vessel  with 
her  new  proi>ellers.    The  trial  was  satisfactory  as  far  as  it  went. 

The  new  form  of  Tanner  intermediate  townet,  tested  for  the  first  time, 
performed  all  that  was  expected  of  it  after  the  weights  for  operating 
the  drawstring  had  been  increased  to  30  pounds  each ;  they  were  first 
tried  at  15  pounds,  and  closed  the  net  properly  when  both  were  brought 
into  action,  but  one  alone  failed  to  close  it  securely  under  conditions  of 
actual  service.  The  engines  worked  very  satisfactorily,  and  the  new 
bronze  propellers  of  modern  type  reduced  vibration  to  the  minimum. 

We  anchored  off  Monterey  for  several  hours  to  readjust  valves,  finally 
getting  underway  at  8.15  p.  m.  for  the  return  trip.  At  daylight  the 
following  morning  the  deep  sea  apparatus  was  again  tested  m  from  200 
to  300  fathoms,  and,  having  satisfied  ourselves  that  the  vessel  aud  her 
appliances  were  in  good  working  order,  we  returned  to  the  navy-yard, 
Mare  Island,  mooring  to  the  wharf  at  5.30  p.  m.  April  27.  A  crack  in 
the  shell  of  the  main  condenser  was  discovered  during  the  trip  and 
repaired  at  small  cost  after  our  return. 

The  following  telegram  was  received  from  the  Commissioner  of  Fish 
and  Fisheries  May  13: 

In  obedience  to  instractions  from  the  PreHideut  you  are  directed  to  report  by  tele- 
graph to  the  Honorable  Secretary  of  the  Navy  for  such  duty  as  he  may  assign  you. 

Having  reported  as  directed,  the  following  message  was  received  from 
the  Secretary  of  the  Navy,  dated  May  15 : 

Proceed  with  the  vessel  under  your  command  to  Port  Townsend,  Washington,  and 
report  to  Commander  NicoU  Lndlow,  U.  S.  N.,  for  duty  in  connection  with  the  United 
States  naval  forces  in  Bering  Sea. 

On  the  16th  instructions  were  received  at  the  navy-yard.  Mare  Island, 
to  furnish  the  Albatross  with  coal  and  such  other  supplies  as  were  neces- 
sary to  perform  duty  with  the  Bering  Sea  fleet. 

Final  preparations  were  promptly  made,  and  on  May  20  the  Albatross 
sailed  for  Port  Townsend,  arriving  on  the  24th,  when  I  reported  to 
Commander  Ludlow  in  obedience  to  the  order  of  the  Secretary  of  the 
Navy.  We  carried  up  a  draft  of  men  and  a  quantity  of  stores  for  the 
TJ.  8.  S.  Mohican^  which  were  delivered  on  our  arrival. 

The  vessels  of  the  fleet  rendezvoused  at  Port  Townsend,  where  gen- 
eral  instructions  were  issued  by  the  senior  officer  commanding  the 
United  States  Bering  Sea  force,  and  the  vessels  were  then  dispatched 
singly  as  occasion  required.  The  orders  of  the  Albatross  contemplated 
the  performance  of  patrol  duty  until  the  middle  of  July,  or  such  time  as 
her  services  could  be  dispensed  with,  the  remainder  of  the  season  to  be 
devoted  to  scientific  work  under  direction  of  the  Commissioner  of  Fish 
and  Fisheries.  Patrol  duty  was  in  reality  performed  throughout  the 
season,  but  during  the  progress  of  scientific  work  it  was  limited  to  the 
boarding  of  vessels  encountered  within  our  field  of  operations. 

We  left  Port  Townsend  May  28,  reached  Vancouver,  British  Coluisv- 
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bia,  the  same  evening,  and  crossed  to  Gomox  the  following  day;  coaled 
ship,  and  at  10.15  a.  m.  May  31  we  sailed  for  the  north,  taking  the 
inland  passages  to  the  northern  end  of  Vancouver  Island. 

The  Gomox  mine  has  been  opened  recently,  and  consequently  little 
is  known  concerning  it  or  its  product.  The  wharf  is  in  Union  Bay, 
west  side  of  Baynes  Sound,  12  miles  from  its  southern  entrance.  It  is 
easy  of  approach,  the  chutes  are  adjustable,  and  the  delivery  of  coal 
is  under  perfect  control.  The  mines  are  about  13  miles  from  the 
shipping-point,  the  output  being  transported  by  rail  through  a  wild 
and  densely  wooded  country.  Union,  the  nearest  settlement,  is  11  miles 
from  the  wharf;  the  company's  offices  are  located  there.  A  telegraph 
line  has  recently  been  opened  to  Victoria,  and  they  are  in  telephonic 
communication  with  the  mine  and  wharf. 

The  weather  was  fair  and  pleasant  after  our  departure  from  Gomox, 
and  the  trip  up  the  Strait  of  Georgia  was  without  incident.  Passed 
through  Seymour  Narrows  at  6.15  p.  m.,  and  anchored  for  the  night  two 
hours  later  in  a  snug  cove  on  the  east  side  of  Pender  Island,  where 
we  were  out  of  the  strength  of  the  current.  Getting  under  way  at  4.15 
next  morning,  June  1,  we  resumed  our  course  through  Johnstone  Strait 
to  Alert  Bay,  where  we  left  a  mail;  thence  through  Queen  Gharlotte 
Sound  and  Goletas  Ghannel,  and  at  3  p.  m.  took  our  departure  from 
Mexicana  Point  and  laid  a  course  for  Gape  St.  James. 

Patrol  duty  commenced  upon  our  reaching  the  open  waters  of  the 
Pacific;  masthead  lookouts  were  stationed  with  instructions  to  report 
vessels,  seals,  whales,  driftwood,  kelp,  etc.  The  general  course  was 
designated  by  the  officer  commanding  the  Bering  Sea  force,  the  vessels 
of  the  fleet  being  so  disposed  as  to  cover  the  usual  track  of  the  north- 
ward-bound seal  herd  and  the  sealing  vessels  following  it. 

Strong  westerly  winds  were  encountered  on  the  2d,  making  progress 
under  one  boiler  rather  slow,  but  it  moderated  next  morning  and  the 
speed  increased  accordingly. 

The  Albatross  hdui  a  western  or  offshore  route,  which  carried  her  out- 
side the  usual  track  of  seals;  in  fact,  we  saw  none  between  Vancouver 
Island  and  Kadiak,  and  the  first  sealing  schooner  was  boarded  on  the 
morning  of  June  6  in  latitude  57°  48'  N.,  longitude  148°,  W.,  not  far 
from  the  100-fathom  line  on  the  southern  edge  of  Portlock  Bank. 

A  detention  of  two  hours  occurred  on  the  5th  by  the  breaking  of  the 
piston  springs  in  the  port  H.  P.  cylinder,  which,  leaving  the  rings  with- 
out proper  support,  also  gave  way.  No  further  damage  resulted,  and 
after  wedging  the  latter  in  place  we  steamed  ahea.d  again. 

The  sealing  schooner  Annie  E.  Paint  was  boarded  on  the  afternoon  of 
the  6th,  when  the  master  reported  seeing  much  wreckage  in  the  region 
assigned  to  Pamplona  Eocks;  also  that  from  among  it  a  whaleboat  had 
been  picked  up  a  few  days  before  with  a  dead  man  lying  under  the 
thwarts,  all  of  which  he  considered  good  evidence  of  the  existence  of 
those  dangers.  It  was  subsequently  ascertained  that  the  whaling  bark 
Sea  Ranger  had  been  wrecked  off  Gape  St.  Elias,  thus  accounting  for 
boat  and  wreckage. 
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At  5.10  a.  m.  Jane  7  arrived  in  St.  Paul,  Kadiak.  The  only  vessel  in 
port  was  a  small  sloop  used  as  a  tender  at  one  of  the  trading  stations. 
Copies  of  the  proclamation  of  the  President  of  the  United  States,  and 
instructions  of  the  Secretary  of  the  Navy  to  the  senior  ofiScer  command- 
ing the  United  States  naval  force  in  Bering  Sea,  were  delivered  to  the 
deputy  collector  of  costoms  and  agents  of  trading  companies  with  the 
request  that  they  be  posted  in  public  places.  We  took  on  board  73 
tons  of  coal,  and  at  11  a.  m.  June  8  cast  off  &om  the  wharf  and  pro- 
ceeded to  sea.  Cruising  to  the  westward  in  the  track  of  sealers,  we 
continued  to  board  and  warn  them  against  sealing  in  Bering  Sea,  until 
our  arrival  at  Sand  Point,  Popof  Island,  Shumagiiis,  on  the  afternoon 
of  June  10.  No  sealing  vessels  had  yet  reached  that  point;  the  fleet 
was  expected  during  the  latter  part  of  the  month. 

Our  first  fur  seal  was  seen  near  Kadiak  Island  on  the  afternoon  of 
June  8,  only  one  being  observed  that  day;  but  the  following  morning 
several  were  sighted  off  Chirikof  Island.  The  sealers  reported  very 
poor  success  since  leaving  the  vicinity  of  Middleton  Island. 

In  U.  S.  Hydographic  Notice  to  Mariners,  No.  46,  of  November  12, 
1892,  paragraph  925,  is  the  following: 

Captahi  Applegate,  of  the  Amencan  sohooner  Matthew  HalCf  reports  a  shoal  or 
bank,  with  7  fathoms  of  water  on  it,  extending  20  to  35  miles  soatheastward  from 
Simeonof  Island,  Shnmagin  groap.    Cod  fishermen  anchored  on  the  bank  last  year. 

The  position  of  this  reported  bank,  remote  from  land  and  outside  of 
the  100-fathom  line  as  established  by  the  soundings  of  this  vessel,  occa- 
sioned no  little  surprise  to  the  officers  engaged  in  the  work;  hence,  we 
took  the  earliest  opportunity  to  investigate  the  matter.  Fortunately, 
Captain  Gaffiiey  was  in  Sand  Point  at  the  time  of  our  arrival,  and  as 
he  had  spent  many  years  in  the  cod  fisheries  of  the  Shumagins  he  was 
able  to  give  us  reliable  information.  He  was  shown  the  notice  quoted, 
and  in  reply  said  that  the  only  bank  he  knew  of  in  that  vicinity  lies  15 
miles  ENE.  (mag.)  from  the  highest  point  of  Simeonof,  and  has  27 
fathoms,  rough,  rocky  bottom,  on  which  he  has  been  in'  the  habit  of 
fishing.  It  is  of  small  extent  and  difficult  to  find  except  by  bearings 
and  ranges;  a  depth  of  23  fathoms  has  been  reported  1^  miles  east  of 
the  27-fathom  patch,  but  he  had  never  been  able  to  find  it.  He  had  no 
knowledge  of  the  bank  reported  by  Captain  Applegate,  but  knew  pos- 
itively that  fishermen  did  not  go  so  far  from  land  in  that  region. 

In  a  subsequent  interview  with  Captain  Applegate  he  said  that  the 
report  to  him  was  vague,  and  he  was  not  confident  as  to  bearing,  dis- 
tance, or  depth  of  water,  but  he  gave  the  report  as  he  remembered  it. 
In  view  of  these  facts  I  think  we  may  safely  conclude  that  there  is  no 
bank  in  the  position  indicated  in  Hydrographic  Notice  No.  46,  1892. 

At  9.25  a.  m.  June  11,  we  left  Sand  Point  for  a  cruise  to  the  west- 
ward, following  the  general  track  of  sealers,  but  saw  none  between  the 
Shumagins  and  Amukta  (or  172d  meridian)  Pass,  through  which  we 
entered  Bering  Sea  on  the  morning  of  the  13th ;  neither  were  any  met 
with  between  there  and  Unalaska.    We  made  Bogoslof  Volcano  at 
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12.35  the  next  morniug,  and  reached  Dutch  Harbor  at  6.40  the  same 
evening,  going  at  once  to  the  coal  wharf.  June  15  we  took  on  board 
81  tons  of  coal,  and  at  6.10  p.  m.  proceeded  to  sea,  entering  the  Pacific 
via  Unalga  Pass.  Several  vessels  were  boarded  between  there  and 
the  Shumagins,  among  them  the  American  fishing  schooner  Moonlight^ 
of  Seattle,  bound  for  Slime  Bank,  Bering  Sea. 

We  arrived  at  Sand  Point  at  12.10  a.  m.  June  16,  and  found  several 
of  the  sealing  fleet  at  anchor,  and  others  arrived  from  day  to  day.  A 
constant  lookout  was  kept  for  seals  during  the  cruise  to  the  westward, 
but  none  was  seen  except  off  Unimak  Pass,  and  then  but  one  or  two  at 
a  time.  We  boarded  and  warned  all  vessels  found  in  port,  and  those 
which  arrived  up  to  meridian  of  the  18th,  when  we  left  for  a  cruise 
among  the  islands  of  the  Shumagin  group.  Communicated  with  the 
U.  S.  S.  Banger  off  Mountain  Gape,  and  having  received  a  mail,  we 
proceeded  on  our  course;  the  Banger  was  bound  for' Sand  Point.  Hav- 
ing made  a  complete  circuit  of  the  southern  islands  and  visited  the 
principal  harbors,  we  returned  to  Sand  Point  on  the  evening  of  the  20th, 
when  we  met  the  Banger  and  received  orders  from  the  senior  officer. 

Getting  under  way  again  at  4  a.  m.  on  the  22d,  an  examination  was 
made  of  the  southern  portion  of  the  group  and  anchorage  was  found 
for  the  night  in  Mist  Harbor,  east  side  of  Nagai  Island.  It  is  protected 
on  the  sea  face  by  two  gravel  spits,  the  ends  of  which  slightly  overlap, 
a  narrow  but  deep  entrance  lying  between  their  extremities.  There  is 
little  known  concerning  this  snug  harbor,  and,  as  we  had  no  chart  of 
it,  a  hurried  reconnaissance  was  made  next  morning.  Near  the  head  of 
Mist  Harbor,  and  separated  from  it  by  a  narrow  neck  of  land,  is  a  large 
bay  making  in  from  the  northward  from  3  to  4  miles  deep  and  about  2 
miles  wide  at  the  entrance.    It  is  not  shown  on  the  Coast  Survey  chai'ts. 

The  examination  of  coasts  and  harbors  of  the  group  was  continued 
on  the  23d,  and  we  returned  to  Sand  Point  in  the  evening.  The  seal- 
ing fleet  were  now  leaving  for  the  Japan  coast,  several  being  met  during 
the  day  outward  bound.  We  were  away  again  at  2.45  a.  m.  June  24, 
and  came  to  in  Sanborn  Harbor  three  hours  later,  where  we  remained 
until  the  following  morning  and  then  returned  to  Sand  Point. 

The  naturalists  availed  themselves  of  the  opportunity  to  examine  the 
region  about  Sanborn  Harbor  during  the  day.  The  scarcity  of  laud 
birds  was  soon  remarked,  and  eventually  traced  to  the  presence  of 
large  numbers  of  foxes.  Salmon  had  not  yet  commenced  to  run,  and 
the  beaches  were  almost  barren  of  other  species  of  fish.  Better  suc- 
cess followed  the  hauling  of  the  seine  in  the  lakes,  where  many  trout 
and  flounders  were  taken,  besides  other  species,  one,  at  least,  new  to 
science.  Although  trout  were  plentiful,  the  persistent  efforts  of  anglers 
with  rod  and  fly  were  ineffectual;  nothing  but  salmon  roe  would  tempt 
them.  No  directions  are  necessary  for  entering  Sanborn  Harbor,  except 
to  take  a  mid  channel  course  and  keep  the  lead  going  when  apiiroach- 
iug  the  anchorage,  as  the  water  shoals  rather  suddenly.  The  Albatrois 
anchored  in  10  fathoms  with  ample  swinging  room. 
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The  mail  steamer  Orescent  City  was  found  at  Sand  Point  on  our 
return,  but  brought  no  additional  orders.  The  TJ.  S.  S.  Mohican^  flag- 
ship of  the  Bering  Sea  fleet,  arrived  about  noon  June  25^  followed  a 
few  hours  later  by  H.  B.  M.  S.  Oarnet  and  V.  8.  revenue  cutter  Rushj 
the  latter  short  of  coaL    We  gave  her  40  tons  from  our  bunkers. 

At  5.30  p.  m.  June  26  we  left  for  a  second  cruise  to  the  westward. 
Although  it  was  clear  in  the  harbor  there  were  unmistakable  evidences 
of  thick  weather  outside,  and  arriving  off  Delarof  Harbor  we  ran  into 
a  dense  fog  which  was  carried  with  short  intervals  to  Unalaska,  where  we 
arrived  at  8.45  p.  m.  June  27.  Seals  were  plentiful  from  the  Sannaks 
to  Unimak  Pass.  Coaled  ship  on  the  28th,  taking  167  tons.  Dressed 
ship  with  the  British  flag  at  the  main  in  honor  of  coronation  day,  hav- 
ing been  invited  to  join  in  its  celebration  by  Captain  Huntingford,  of 
H.  B.  M.  S.  Nymphe^  which  was  lying  at  anchor  in  the  harbor. 

We  were  under  way  again  at  7  p.  m.,  and  finding  the  passes  blocked 
with  fog  took  the  Bering  Sea  side  of  the  Aleutian  Islands  to  Amukta 
Pass,  through  which  we  entered  the  Pacific.  Fog  met  us  off  Cape 
Makushin,  and  with  momentary  intervals  continued  until  we  arrived  in 
the  Bay  of  Waterfalls,  at  7.30  p.  m.  July  1.  This  beautiful  bay  takes 
its  name  from  numerous  streams  which  fall  into  it  from  the  surrounding 
heights.  A  plentiful  supply  of  pure  fresh  water  from  the  snow-capped 
mountains,  an  ample  store  of  driftwood — with  which  the  beaches  are 
lined — and  its  isolated  situation,  remote  from  the  usual  cruising  grounds 
of  the  Bering  Sea  patrol  fleet,  made  it  the  most  desirable  point  west  of 
the  Shumagins  for  the  sealing  fleet  to  rendezvous.  We  found  no  ves- 
sels in  the  bay,  but  the  remains  of  recent  driftwood  fires  on  the  beach 
gave  sufficient  evidence  of  late  visitors. 

Three  schooners  were  boarded  off  the  bay  a  few  days  later,  when  the 
fog  lifted,  all  bound  in  for  water,  and  as  they  were  among  the  last  of 
the  fleet  destined  for  the  Japan  coast,  it  is  more  than  probable  that  it 
had  earlier  been  a  port  of  call  for  vessels  that  did  not  rendezvous  at 
Sand  Point  or  touch  at  some  other  place  farther  to  the  eastward. 

The  Albatross  was  in  latitude  51o  39'  N.,  longitude  172°  22'  W.,  at 
midnight  June  30  (at  which  time  this  report  properly  closes),  cruising 
on  x>atrol  duty  under  orders  of  the  senior  officer  commanding  the  United 
States  naval  force  in  Bering  Sea,  the  vessel  having  been  temporarily 
transfiBrred  to  the  Navy  Department  May  13  for  that  purpose. 

The  first  two  months  of  the  fiscal  year  were  employed  in  seal  investi- 
gations under  the  general  direction  of  the  Treasury  Department,  and  the 
following  eight  months  were  spent  at  the  navy-yard,  Mare  Island,  put- 
ting in  new  boilers  and  making  general  repairs  to  hull  and  machinery. 
In  this  connection  I  wish  to  acknowledge  the  admirable  facilities 
accorded  us  by  the  commandant  and  heads  of  departments,  which 
enabled  us  to  effect  thorough  and  extensive  repairs  at  moderate  cost. 

The  scientific  apparatus  is  in  good  working  order,  the  mechanical 
appliances  having  been  thoroughly  overhauled  while  general  repairs 
were  in  progress.  The  Tanner  intermediate  tow-net  and  improved 
dredging  quadrant  were  the  only  additions  of  iuipoTtttVi^!^. 
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The  improved  dredging  quadrant  is  a  refinement  of  the  iuatrament 
described  on  page  94,  Beport  on  the  Construction  and  Outfit  of  the 
U.  S.  Fish  Commission  steamer  Albatross.  In  its  present  form  the 
frame  A  A  consists  of  two  pieces  of  black  walnut  2  feet  in  length,  half 
an  inch  thick,  and  2  inches  wide,  screwed  together  with  brass  screws, 
forming  a  water-tight  joint.  One  of  the  pieces  has  a  semicircular  exten- 
sion at  its  center,  which  supports  the  scale  C  C. 

Fig.  1  represents  the  quadrant  ready  for  use.  Figs.  2  and  3  show  it 
with  the  two  parts  of  the  frame  separated,  bringing  into  view  the 
method  of  construction.  Fig.  4  is  an  end  view,  at  D,  and  Fig.  5  is  a 
sectional  view  of  rod  D  and  spring  E. 

Nomenclature:  A  A,  frame,  of  black  walnut;  B,  pendulum,  of  brass; 
C  C,  scale,  of  brass;  D,  rod,  brass,  controlling  elliptical  spring;  E, 
spring  catch,  of  brass. 

The  pendulum,  B,  4  inches  in  length,  moves  freely  on  a  friction  bear- 
ing, and  has  on  its  upper  extremity  a  disk  with  milled  surface.  The 
rod,  D,  is  attached  to  and  controls  an  elliptical  spring  which,  when  in 
action,  grips  the  milled  surface  of  the  disk  on  the  pendulum  and  holds 
the  latter  in  position  while  the  reading  is  taken.  The  spring  catch,  E, 
holds  the  rod,  D,  in  place  when  it  is  pressed  in  for  the  purpose  of  dis- 
tending the  elliptical  spring  to  allow  free  movement  of  the  pendulum. 
It  engages  a  slot  cut  in  the  rod  D,  for  the  purpose.  The  scale,  O  C,  is 
graduated  on  each  side  of  the  semicircle  from  a  vertical  to  a  horizon- 
tal position,  the  latter  reaching  90^.  The  instrument  is  intended  to 
measure  the  angle  of  dredge  rope  when  operating  in  deep  water,  where 
a  change  too  small  to  be  noticed  by  the  eye  might  carry  the  trawl  many 
fathoms  oif  the  bottom. 

To  use  the  quadrant,  take  it  in  both  hands,  press  the  rod  D  with  the 
right  hand  until  the  spring  catch  E  engages  the  slot  on  D;  take  a 
favorable  position  and  incline  the  instrument  until  its  upper  edge  is  in 
line  with  the  dredge  rope,  then  press  spring  catch  E  with  the  thumb 
of  the  right  hand,  disengaging  the  rod  D,  and  thus  locking  the  pendu- 
lum B,  when  the  angle  from  the  vertical  can  be  read  on  the  scale. 

We  have  now  the  perpendicular  (depth)  and  hypothenuse  of  a  right- 
angled  triangle  (amount  of  dredge  rope  out  and  its  angle).  With  these 
elements  enter  table  2  in  Bowditch  and  obtain  the  third  element  neces- 
sary to  complete  the  triangle,  when  it  will  be  seen  whether  the  trawl 
is  on  the  bottom  or  not,  due  allowance  having  been  made  for  catenary 
curve  of  the  rope. 

There  have  been  several  changes  in  the  personnel  during  the  year. 
Ensign  C.  M.  Fahs,  U.  S.  Kavy,  reported  for  duty  September  5, 1892; 
Ensign  W.  B.  Fletcher,  U.  S.  Navy,  was  detached  September  14, 1892; 
Passed  Assistant  Surgeon  T.  A.  Berryhill,  U.  S.  Navy,  reported  January 
6,  relieving  Passed  Assistant  Surgeon  F.  W.  F.  Wieber,  U.  S.  Navy,  who 
was  detached  January  6, 1893;  Lieut.  C.  G.  Calkins,  U.  S.  Navy,  was 
detached  January  7,  being  relieved  by  Lieut.  A.  F.  Fechteler,  U.  S. 
Navy,  who  reported  the  same  day;  Ensign  W.  G.  Miller,  U.  S.  Navy, 
was  detached  January  25;  Passed  Assistant  Paymaster  J.  S.  Carpenter, 
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U.  S.  Navy,  was  detached  April  11^  Assistant  Paymaster  Eagene  D. 
Ryan,  D.  8.  Navy,  reporting  as  his  relief  the  same  day;  Ensign  C.  F. 
Haghes,  U.  8.  Navy,  reported  May  6. 

The  following  officers  were  attached  to  the  Albatross  June  30, 1893: 
Commander  Z.  L.  Tanner,  TJ.  8.  Navy,  commanding;  Lieat.  A.  F. 
Fechteler,  U.  8.  Navy,  executive  officer  and  navigator;  Ensign  H,  B. 
Wilson,  U.  8.  Navy;  Ensign  E.  A.  Anderson,  U.  8.  Navy";  Ensign  C. 
M.  Fahs,  U.  8.  Navy;  Ensign  C.  F.  Hughes,  U.  8.  Navy;  Passed 
Assistant  8urgeon  T.  A.  Berryhill,  U.  8.  Navy;  Assistant  Paymaster 
Eugene  D.  Eyan,  U.  8.  Navy;  Passed  Assistant  Engineer  A.  M.  Hunt, 
U.  8.  Navy. 

The  civilian  staff  consisted  of  C.  H.  Townsend,  resident  naturalist; 
A.  B.  Alexander,  fishery  expert;  N.  B.  Miller,  assistant  in  scientific 
department;  Harry  Clifford  Fassett,  captain's  clerk. 

The  present  crew-list  of  fifty-three  enlisted  men  is  totally  inadequate 
for  the  performance  of  the  ordinary  duties  of  the  vessel  while  engaged 
in  the  work  of  deep-sea  exploration,  and  the  practice  of  shipping  a 
temporary  force  of  civilians  on  the  eve  of  sailing  is  still  followed.  The 
original  number  of  enlisted  men,  sixty-eight,  was  based  on  the  manual 
force  required  to  carry  on  the  work  of  the  vessel,  watch  and  watch, 
which  is  absolutely  necessary  when  operations  are  continued  night  and 
day,  as  has  been  the  custom  on  board  this  vessel. 

The  general  health  of  officers  and  crew  has  been  excellent,  and  the 
hygienic  condition  of  the  vessel  continues  most  satisfactory. 

The  Albatross  has  been  seventy-five  days  at  sea  and  has  steamed 
9,610  miles  during  the  year. 

REPORT  BY  A.  B.  ALEXANDER  ON  FISHERY  INQUIRIES. 

• 

The  Albatross  left  Mare  Island  navy-yard  on  the  morning  of  May  20, 
1893.  The  first  fishing  was  at  Gomox,  Vancouver  Island,  on  May  30. 
The  beaches  here  are  very  poor  for  seine  hauls;  in  most  places  they  are 
rocky  and  generally  unsuited  for  collecting  with  nets.  !No  economic 
species  were  taken  in  the  seine.    Clams  were  fairly  abundant. 

These  mollusks  constitute  one  of  the  principal  articles  of  food  of  the 
&maU  Indian  tribe  which  lives  here  during  the  summer  months.  This 
tribe,  numbering  about  one  hundred  persons,  camps  here  annually  for 
the  purpose  of  laying  in  a  supply  of  salmon  for  the  winter.  All  fish 
taken  intended  for  future  use  are  either  dried  or  smoked.  Fish  to  be 
smoked  are  hung  on  lines  or  poles  near  the  roofs  of  the  huts  or  houses, 
where  the  smoke  freely  circulates  among  them;  those  to  be  dried  are 
thrown  upon  the  rocks  or  sand  and  left  until  they  are  sufficiently 
cured  to  admit  of  being  packed  away  and  shipped  to  the  winter  settle- 
ment, which  is  near  the  town  of  Union,  13  miles  from  the  coast. 

I  saw  no  seines  or  nets  of  any  kind  at  the  fishing  settlement,  and 
presume,  from  what  information  I  could  gain,  that  all  salmon  are  taken 
by  trolling.    Salmon  are  sufficiently  plentiful  to  s\i\\plY  t\i<^  ^^sxife^  ^^ 
both  the  white  and  Indian  populations,  but  not  uMiftKtoaa  ^wws.^\ft 
induce  capital  to  build  canneries. 
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Our  next  stopping-place  was  at  Pender  Islaad,  Britii^  Colambia,  77 
miles  nortii  of  Oomox,  where  we  anchored  for  the  night.  There  being 
a  fine  working  beach  not  far  from  our  anchorage,  a  party  landed  apon 
it  and  made  several  hauls  with  a  135-foot  drag  seine.  Nothing  was 
taken.  The  current  sweeps  by  the  island  with  considerable  velocity, 
which  may  account  for  there  being  no  fish  here.  A  day's  trial  might 
have  resulted  differently. 

St  Paulj  KadiaJc. — Arrived  here  on  the  morning  of  June  7.  Shortly 
after  coming  to  anchor  a  fishing  party  landed  upon  a  beach  about  1^ 
miles  east  of  the  town.  A  considerable  number  of  flounders,  sculpins, 
and  salmon  trout  were  caught  in  the  drag  seine.  The  following  morn- 
ing a  second  visit  was  made  to  the  same  place,  thinking  to  lay  iu  a 
supply  of  trout,  but  only  one  specimen  was  taken.  A  few  cod  were 
captured  in  the  seine;  they  were  very  small  and  sickly  looking. 
Several  taken  on  hand  lines  by  the  crew,  from  the  ship,  were  much 
more  thrifty  in  appearance.  Several  native  women  and  boys  were 
noticed  fishing  with  hand  lines  from  the  beach;  the  cod  which  they 
caught  were  small  and  emaciated.  The  white  population  of  St.  Paul 
always  fish  for  cod  and  other  bottom  fish  a  mile  or  two  from  tlie  islands, 
where  plump  and  healthy  fish  are  to  be  found. 

Humboldt  Harbor^  Popof  Islands — One  hundred  and  fifty  flounders 
and  a  few  salmon  (small  fry)  were  .caught  in  a  drag  seine  at  the  month 
of  a  small  creek.  Two  small  halibut,  weighing  5  pounds  each,  were 
taken  on  a  hand  line  from  the  ship,  the  result  of  a  day's  fishing. 
Bepeated  hauls  were  made  with  the  drag  seine  at  Humboldt  Harbor, 
but  all  species  of  fish  except  flounders  were  as  scarce  as  t^ey  had  been 
a  week  previous.  A  few  cod  and  halibut  were  caught  over  the  side  of 
the  ship;  they  were  of  fine  quality,  but  too  small  for  market. 

Other  islands  of  the  Shumagin  group. — Fishing  wa^  next  carried  on  at 
Northeast  Harbor,  Sandy  Cove,  and  Yukon  Harbor.  The  first  two 
places  are  situated  on  Little  Koniushi  Island,  the  last  on  Big  Koniushi. 
At  Sandy  Gove  cod  were  plentifril,  50  being  caught  in  a  short  time; 
average  weight,  7^  pounds;  the  largest  16^  and'  the  smallest  4  pounds. 
At  Kortheast  Harbor  and  Yukon  Harbor  only  a  few  flounders  were 
caught.  The  beaches  being  composed  of  large  stones,  it  was  difficult 
to  find  a  place  where  the  seine  could  be  hauled. 

Mist  Harbor y  Nagai  Island: — This  is  one  of  .the  finest  harbors  for  a 
cod-fishing  station  in  the  Shumagin  group.  It  is  perfectly  landlocked, 
and  large  enough  to  hold  a  large  fleet  of  fishing  vessels.  The  water  is 
quite  deep  in  all  parts,  with  twenty  odd  fathoms  within  an  eighth  of  a 
mile  from  the  shore  at  the  entrance.  While  cod  are  scarce  in  its  near 
vicinity,  it  would  nevertheless  be  a  suitable  place  to  establish  fish- 
houses,  wharfs,  etc.,  for  the  curing  offish. 

The  drag  seine  was  hauled  in  all  parts  of  the  harbor,  but  collecting 
was  found  to  be  poor.    One  salmon  was  seen  to  jump  near  the  mouth  of 
a  small  mountain  stream,  but  repeated  hauls  failed  to  catch  a  specimen. 
It  is  very  probable,  however,  that  later  in  the  season  salmon  strike  here 
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In  oonsideraole  numbers.  The  beaches  near  the  water's  edge  are 
ahnost  entirely  destitute  of  animal  life;  it  is  only  in  depths  of  from  2  to 
3  fathoms  that  life  is  found.  The  water  is  very  clear,  and  the  bottom 
can  be  distinctly  seen  at  a  considerable  depth. 

Finding  it  useless  to  haul  the  drag  seine,  I  took  the  collecting  boat 
and  a  couple  of  hand  lines  and  anchored  off  a  rocky  point  not  far  from 
the  ship,  where  a  number  of  bottom  Ash  had  been  seen  during  the 
afternoon.  I  was  rewarded  by  two  cod  weighing  3  pounds  each.  It 
was  rapidly  growing  dark,  and  fishing  was  given  up  for  the  day. 
The  two  specimens  taken  answered  every  purpose,  however,  as  they 
were  sufficient  to  establish  the  occurrence  of  the  species  here.  I  see  no 
reason  why  cod  should  not  be  plentiful  about  this  harbor;  it  is  possible 
that  they  may  be  in  their  season,  for  they  may  have  times  for  visiting 
this  locality. 

The  following  morning  we  took  a  small  drag  seine  in  the  dory,  and 
rowed  outside  the  entrance  of  the  harbor  about  a  mile  to  a  beach 
across  which  the  dory  was  dragged  and  launched  into  a  small  lake 
which  had  been  observed  from  the  ship  the  previous  evening.  Five 
hauls  resulted  in  over  twenty  small  trout  and  half  a  bucket  of  stickle- 
backs. 

Sanborn  Harbor^  Nagai  l8land.^-Th\^  harbor  is  situated  on  the  west 
side  of  the  island.  It  is  well  sheltered,  and  a  good  locality  for  estab- 
lishing a  fishing  station.  Hauls  with  the  drag  seine  were  made  in 
every  available  place.  Large  numbers  of  flounders  (two  species),  6 
salmon,  8  salmon  trout,  about  a  dozen  sculpins,  and  a  bucketful  of 
young  salmon  wei'e  taken;  the  salmon  were  aibout  2  inches  in  length. 

Several  hundred  small  trout,  a  few  tomcod,  and  a  large  number  of 
atarry  flounders  were  caught  in  a  small  lake.  The  water  from  the 
lake  had  at  one  time  emptied  into  the  sea,  but  a  dam  composed  of  rocks 
^nd  wood,  built  by  fishermen,  now  prevents  the  sea  from  flowing  in  or 
'the  fresh  water  from  flowing  out,  except  what  escapes  under  it.  The 
^^ater  was  perfectly  fresh,  but  it  did  not  seem  to  affect  the  salt-water 
Bpecies  in  the  least,  as  those  on  board  who  sampled  the  flounders  pro- 
nonnced  them  equally  as  good  as  any  previously  taken  in  those  waters. 

No  further  fishing  or  collecting  was  carried  on  among  the  islands  of 
'this  group. 

Unaldska, — During  the  afternoon  of  June  28  the  drag  seine  was 
Iiauled  several  times  along  the  beach,  or  spit,  which  forms  Dutch  Har- 
bor.   Two  flounders  and  four  sea  trout  were  the  result  of  half  a  day's 
^ork.    This  has  never  proved  to  be  a  prolific  beach  for  collecting.    In 
1888  several  attempts  were  made  to  collect  here,  but  each  time  we  met 
^ith  poor  results.    The  beach  in  most  places  makes  off  very  abruptly, 
and  the  bottom  is  nearly  devoid  of  such  life  as  attracts  fiounders  and 
other  food-fi^.    Clams  are  fairly  abundant,  and  at  low  tide  it  is  a  com- 
mon occurrence  to  see  the  crews  of  whalers,  men-of-war,  and  other 
vessels  on  the  beach  with  buckets  and  spades. 
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Record  of  animal  Itfe,  driftwood,  kelp^  etc., 
FROM  PORT  TOWNSKND,  WASH., 


Meridian  position. 

Mean  tem- 
perature. 

Fur 
seals. 

Whales. 

Date. 

Latitude 
north. 

Longitude 
west. 

Air. 

Wa- 

ter. 

A""'-     :  mo^U.  ;    ^^- 

Dry 
bulb. 

Sur- 
face. 

1892. 
July    1 

o     /     »• 
Ifl  37  00 

O          '        1' 

125  01  00 

129  41  00 
134  17  00 
138  26  00 
143  04  00 
147  19  20 
151  50  10 
156  56  00 

162  24  20 

o 
56 

54 

49 
49 
46 
48 
48 
49 

48 

o 
55 

53 
52 
49 
47 
48 
48 
49 

47 

2     SO  13  80 

***        •••■••     l------.-    ... 

3 

51  23  00 

One 



4 

52  18  00 

52  63  10 

53  85  20 
53  65  00 
53  57  00 

68  50  00 

One 

6 

6 

Two 

7 



Two 



8 

Four . . ....' 

. 

9 

One 

Two 

Few '--  

10 

Iliuliuk 
Unalask 

Harbor, 
a  Island. 

FROM  UNALASKA.  ALASKA. 


Aug.    3 

54  01  30 
54  00  12 

54  22  00 
£4  50  00 
65  27  00 

55  53  OU 

56  16  00 
56  46  00 
Sitka   J 

Alaska 

165  68  30 
161  18  00 
157  27  00 
153  50  00 
152  15  30 
147  42  00 
142  50  80 
138  05  00 
larbor, 

54 
56 
55 
54 
66 
64 
57 
59 

50 
54 
56 
55 
55 
55 
56 
58 

One 

Three 

Two 

Few 

Several . . . 

1                    1 

5 

Several . . . 

6 

7 

8 

One  (de:id) 
Two 

9 

10 

11 

FROM  SITKA,  ALASKA,  TO  PORT  TOWNSEND, 


Ang.  18 

19 

20 
21 
22 
23 
24 
25 


I 
Sitka    Harbor, 

Alaska. 
55  07  00     134  20  00 


62  39  00 
51  04  00 
50  24  00 


132  14  00 
128  16  00 
125  38  00 


Departure  Bay.  B.  C. 
48  60  00  I  123  25  00 
Port  Town  send, 
Wash. 


58 

60 

63 
64  I 
66  ' 
63 
61 


60 

60 

59 
65 
60 
64 
59 


Several 
Many.. 


Few 

Few 


Several : 

Several... |  Many.. 

Several 


Few- 
Few 


Several 
Few  — 
Few .... 


FROM  PORT  TOWNSEND,  WASH., 


Aug.  30 
31 

48  11  00 
46  33  00 
43  04  00 
39  62  00 

123  11  00 
125  02  00 

124  46  00 
124  11  00 

56 
62 
57 
59 

51 
55 
50 
52 

Sept.    1 
2 

Four 

Two 

3 

Navv-yai 
Island. 

"d.  Mare 
Cal. 

1 

SEA  TRIAL:  NAVY-YARD,  MARE  ISLAND, 


1898. 
Apr.  25 
26 

37  52  00 

36  46  00 

37  43  00 

122  28  40 

121  67  00 

122  43  40 

63 
55 
66 

56 
63 
64 

27 

28 

Navy.yai 
Island. 

1 

*d,  Mare 
Col. 
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ohBerved  from  deck  of  Alhatro98  at  aea. 
TO  UKALASKA,  ALASKA. 


Gnllfl. 


Goneys. 


Many...'  Many.. 


Few  —  Many... 
Several. 
Several . 
Several 
Several 
Many. 
Few ... 


One 

Many... 
Many...    Few. 


Guille- 
mots. 


Few 


PetrelH. 


Several . 

Several. 
Several. 
Several. 
Several . 
Many... 
Many... 
Many... 

Several. 


Pnifinfl. 


TernM. 


Several . 
Few.... 
Many... 


Many. 


Few 


Drift- 
wood. 


Several 

logs. 
Much... 


1  loK. . 
Little. 


1  tree 


Kelp. 


Much. 
Much. 


Little.. 


Much . . 
1  piece. 


Much . 


Remarka. 


Trunk  oflarffe  tree ; 
roots  attached. 


TO  SITKA.  ALASKA. 


Several . 
Few... 
Several . 
Few  — 
Few... 
Few ... 

Few 

Few 


Few 
Few 
Few 
Few 
Few 
Few 


Many. 
Many. 
Many. 


Many . . . 
Many... 
Many 


Several.    Several 
Few Few  . . . 


Many.. 
Many.. 
Many.. 
Few . . . 
Several 


Many...' 

Several . '  Few 

Several .    Few . . . . 


Several 


Few 


jrew  •  • . . 


21oga. 

Littte. 
Little. 


Little.. 
Much.. 
Much.. 


Little.. 
Mnch..j  Several  Jagers;    1 
'      coot. 


WASH.,  VIA  DEPARTURE  BAY,  B.  C. 


Several . 

Few 

Little... 
Much... 
1  log 

Much.. 
Much.. 

Several. 
Few .... 

Several. 

• 

Many... 

Several . 
Few .... 
Few .... 

Several . 

Several . 
Few.... 

Several. 
Few.... 

Few 

Few .  •  •  • 

Several. 
Several  - 

Few.... 

Few 

Much... 
Much . . . 
Little... 
Much... 

Much.. 
Much.. 
Little.. 
Little.. 

Several . 

Few .... 

»•••■••••• 

School  of  porpoises. 

Several  phalaropes 

and  divers. 
Several  phalaropes. 


TO  NAVT-YARD,  MARE  ISLAND,  CAL. 


Few .... 

Several. 
Several. 
Many... 

Few 

Few .... 

• 

Little... 

Little.. 
Much.. 
Much.. 

Several. 
Several . 
Several. 

Several . 
Several . 
Few .... 

• 

• 

School  of  porpoises. 
Do. 


TO  MONTEREY,  CAL.,  AND  RETURN. 


Many... 
Many... 
Manv... 

Several . 
Few 

Many... 
Many... 
Few 

Few .... 

Several . 
Few 

mimuj 
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Date. 


liecord  of  animal  Hfef  driftwoody  kelp,  etc,  ohtenei 
FROM  NAVYTARD,  MARE  ISLAND. 


Meridian  position. 


Mean  tem- 
perature. 


'  Latitude 
,    north. 


1803. 
May  20 

21 

22 
23 
24 
25 


Air. 


Longitude ' 
went. 


O        I       II 

38  03  00 

39  48  30 

42  25  00 
45  58  00 
48  10  00 


O    I        " 

122  10  00 

123  50  00 

124  30  00 
124  10  00 
123  00  00 


Port  To  wnsend, 
Waah. 

I 


Vtv 
bulb. 


o 

«5 
55 


52 
51 
55 


Wa- 
ter. 


Fur 
seals. 


Whalefi. 


Sur- 
face. 


I 


Auks. 


o     i 

50 

52 

52 
52 
51 


I 


Several 
Several 


Cor- 
morants. 


Dacld. 


Few 
Few 


FROM  PORT  TOWXSEND,  WASH..  TO  ST.  PAULS  HAKBOR 


May  28 
20 

30 


31. 

June    1 

2 

3 

4 

5 

6 

7 


48  32  00  123  11  00 
Vancouver  Harbor, 

British  Columbia. 
Union  Bay,  Baynes 

Sound,  British 

Columbia. 


40  30  00 

50  44  00 

51  28  00 
53  01  00 

55  06  00 
57  87  00 


124  43  00 
127  21  00 
130  55  CO 
134  46  00 

130  17  00 
143  11  00 


57  51  00     148  34  00 
St  Paul  Harbor, 

K ad iak  Island, 

Alaska 


53 

50| 

55 

54  1 

55 

54 

5r> 

51 

51 

48 

48 

48 

40 

.47 

47 

45 

47 

46 

45 

45 

47 

46 

i 

Several 


One. 


Two. 
Nine. 


Few 


Few 


Few., 

Many. 


One. 


Two 


June  8 
0 

10 

57  44  00 
55  41  00 
55  10  00 

> 

1.^2  10  00 
155  10  00 
150  41  00 

47 
45 
45 

June  11 

12 
13 
14 


55  02  00 

53  07  00 
52  48  00 


160  33  00 

166  15  00 
170  58  00 


Dutoh   Harbor,  i 
Uualaska  Island, 
Alaska. 


46 
43 
43 


FROM  ST.  PAUL  HARBOR,  KADIAK  ISLAKD. 


One. 
Two 


Several 
Two . . . 
Three.. 


Many. 


Many. 
Many. 


Several. 


FROM  SAND  POINT,  POPOF  ISLAKD,  TO 


46 

43 
43 

50 


4? 

43 

41 

Three.. 

45 

One... 

Several 


FROM  DUTCH  HARBOR,  UNALASKA  ISLAND,  TO  SAND  POINT,  POPOF  ISLAND. 


June  15 
10 

17 
18 
10 


54  19  00 


162  10  00 


Sand  Point,  Popof 
Island,  Alaska. 

do 

55  18  30  I  160  32  45 

Sandy  Cove,  Little 
Koniusbi  Island, 
Alaska. 


46 
40 

53 
40 
45 


43 
43 

45 
43 
42 


One 


One. 


Few 


Myriads 
Myriads 
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deck  of  Albatross  at  sea — Continne<1. 
,  TO  PORT  TOWNSBND,  WASH. 


la. 


»nil 

iral 

ly.. 
y.. 


GoQeya. 


Few . . . 
Many.. 

SeTeral 
Several 
Few... 


GniUe- 
mots. 


Many.. 
Few  . . . 

Several 
Few... 


Petrels. 

Puffins. 

Terns. 

Drift- 
wood. 

Kelp. 

Few 

Several . 

Little.. 

Few 

Several . 

Much.. . 

Few .... 

Little... 

Little.. 

Remarks. 


Large  patcben  of 
velella. 
Do. 


lAK  ISLAND,  ALASKA.  VIA  BRITISH  COLUMBIA  PORTS. 


Mnch  -  -  - 

•••••«-••* 

iV.  -  . 

• 

Few 

Little... 

J  •  '  ' 

1 

Little.. 
Little.. 

Several  porpoises. 

Several . 

Few .... 

M^^f  y .  .  - 

Several    p  h  a  1  a  • 

Few .... 

-  -- 

ropes. 

Ini. 

Several! 

Several. 
Many... 

One ' 

1    large 
log. 

iTSl. 

Several . 

Several . 

M anv . . . 

Much.. 

2  white  goneys. 

IV.  .  - 

JU>«U  J  ... 

1 J  -  -  • 



AND  POINT,  POPOF  ISLAND.  ALASKA. 


ly... 
»y... 
»y... 


Many... 
One 


Many. 
Many. 
Many. 


Many... 
Many... 
Several 


Many. 
Many. 
Many.. 


Many. 


Many. 


Much. 


LASKA.  ALASKA,  VIA  AMUTKA  PASS. 


Several 

Many . . 
One.... 
One.... 


Many.. 

Several 
Many.. 
Many.. 


Several 

Few  . . . 
Few 


Many. 


Several . 
Many... 


1    large 
log. 


Much. 
Much. 


Observed  many  sea 
lions  on  and  about 
Unga  Seal  Rocks. 

Several  white  go- 
neys. 

Many  killer 
whales. 

1  white  goney. 


[SING  ABOUT  SHUMAGIN  ISLANDS,  AND  RETWRN  TO  DUTCH  HARBOR. 


r 

Few 

Many.., 

Many . . . 

Manv. .  - 

: 

1 

eral . 

Many... 
Many... 

Several . 
Many... 

Many . . . 
Manv. .. 

Several . 

Little.. 

1  white  goney. 
Several  white   go- 
neys. 

ly... 

Many... 

P.  B.  93- 


-22 


I 
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Beoord  of  animal  life,  driftwood,  Mp,  etc.,  ohurvei 
FBOM  DUTCH  HARBOR,  UKALASKA  ISLAND,  TO  SAND  POINT,  POPOP  ISLAND, 


Date. 


1893. 
Juno  20 
21 

22 
23 

24 


25 

26 
27 

28 


Meridian  position. 


Latitude 
north. 


Longitude 
weet. 


II 


54  88  00 


159  37  00 


Sand  Point,  Popof 
Island,  Alaska. 


54  54  00 
54  5]  00 


150  50  00 
100  06  00 


Sanborn  Harbor, 
Nasal  Island, 


.11 


Sand  Point,  Popof 
Island,  Alaska. 

do 

54  06  00  I  164  31  00 


Har 


DntCii  Harbor, 
Unalaska  Island, 
Alaska. 


Mean  tem- 
perature. 


Air. 


bulb. 


o 

46 

52 

55 
50 

54 


53 

51 
48 

58 


Wa- 
ter. 


Sur- 
face. 


o 

43 
U 

47 
46 

48 


46 

45 

48 

49 


Fur 
seals. 


Sixty, 
eight. 


Whales. 


JToor. 


Several 
Two... 


Many. 


Auks. 


Myriads 


Many. 
Few.. 


Few 


Cor- 
morants. 


Few 


Dnekt. 


Sevenl 
Several. 

Several 


FROM  DUTCH  HARBOR,  UNALASKA  ISLAND.  TO 


June  29 


30 


Dutch  Harbor, 
Unalaska  Island, 
Alaska. 

53  01  00     170  37  00 


56 


44 


48 


42 


Six 


Six 
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fmm  dsck  of  AlbatroM  at  m<^— Oontinaed. 

CBinsnrO  about  SHUMAGIN  ISLANI>S,  and  return,  etc.— Continiied. 


GnlU. 

Goneys. 

Guille- 
mots. 

Petrels. 

Puffins. 

Terns. 

Drift- 
wood. 

Kelp. 

Remarks. 

Many... 

Many... 

Many... 

Many... 

Mftny    . 

■ 

Little.. 

Several. 
Many... 

Few 

Few 

Few 

Few 

Manv. .. 

Several. 
Many .  - , 

Few .... 

Little.. 
Little.. 

LitUe.. 

Many... 

3  oyster   catchers 
in  Mist  Harbor. 

1  oyster  catcher  in 
Sanborn  Harbor. 

Many... 

Several . 

Few .... 

Iffoose. 

luny  phalarcpes. 

Many... 

Several. 

Many. . . 

Many... 

Many... 

Many... 

"■■"J "  •• 

BAT  OF  WATERFALLS,  ADAK  ISLAND.  ALASEIA. 


Few .... 

Much.. 
Much.. 

Many   .  - 

Great 
many. 

Several. 

Several  white  go- 
neys. 
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Record  of  temperatures  and  spedfic  gravitiet. 


Dftte. 


1802. 
Aug.    3 

3 

4 

4 

4 

4 

5 

5 

5 

5 

6 

6 

6 

6 

7 

7 

7 

7 

8 

8 

8 

8 

9 

9 

9 

9 

10 

10 

10 

10 

11 

19 

20 

21 

22 

23 

1893. 

May  20 

20 

21 

21 

21 

21 

22 

22 

22 

22 

23 

23 

23 

23 

24 

27 

29 

30 

1 

1 

2 

2 

2 

2 

3 

3 

3 

3 


June 


Time  of 
day. 


12m... 
6  p.m.. 
12  p.m. 
6a.  m.. 
12m... 
6  p.  m . . 
12  p.m. 
6a.  m.. 
12m... 
6p.  m  . 
12  p.m. 
6  a.  m.. 
12m... 
6  p.m.. 
12  p.m. 
6a.m.. 
12m... 
6p.m.. 
12  p.m. 
6  a.  ra . 
12  m . . . 
6  p.m.. 
12  p.m. 
6a.  m.. 
12m... 
6  p.m.. 
12p.m. 
6  a.  m.. 
12m... 
6  p.m.. 
12p.m. 
8  a.  m . . 
12  ra... 
12m... 
12  m... 
12m... 
12  m... 


Station. 


Lat.N. 


Long.  W. 


54  01  30 

54  00  10 
54  30  00 
54  02  00 
54  02  12 
54  07  00 
51  13  00 
54  10  00 
54  22  00 
54  20  00 
54  36  00 
54  45  00 
5t  50  00 

54  59  00 

55  10  00 
55  16  00 
55  27  00 
55  34  00 
55  42  00 
55  47  00 
55  53  00 

55  59  00 

56  05  00 
50  12  00 
56  16  00 
56  23  00 
56  29  00 
56  35  00 
56  46  00 
56  55  00 

SitlcaBay 

Sitka,  Alaska .. . 

, I  55  07  00 

!  52  89  00 

, 51  04  00 

:  50  24  00 

Departuro  Bay,  B 


165  58  30 
164  48  00 
163  36  00 
162  30  00 
161  18  00 
160  20  00 
159  26  00 
158  30  00 
157  27  00 
156  33  00 
155  39  00 
154  45  00 
153  52  00 
153  28  00 
153  04  00 
152  41  00 
152  15  00 
151  07  00 
149  59  00 
148  52  00 
147  42  00 
146  29  00 
145  16  00 
144  03  00 
142  50  30 
141  39  00 
140  27  00 
139  19  00 
138  05  00 
137  01  00 


134  20  00 
132  14  00 
128  16  00 
125  38  00 
C 


Oif  Point  Koyt'S.  Cal 


12p.m 38  3000  123  39  00 

6  a.  m 39  09  00,123  48  00 

12  m 39  48  30  123  59  00 

6p.m 40  27  00  124  09  00 

12  p.  m I  41  06  00  124  20  00 

6a.m 4145  00  124  30  00 

12  m 42  25  00  124  39  00 

6p.m 43  18  00  124  34  00 

12p.m 44  1100  124  28  00 

6a.m 45  04  00  124  23  00 

12  m 46  58  00  124  19  00 

6  p.  m . .    Off  Graya  Harbor 
12p.m. I  Off  Destnictiou  Island 
6  a.  m . .    Cape  Flatt«ry . . 

12  m...    Port  Townsend 

13  m . . .   Vancouver,  B.  C 

12  m . . .    ("omox,  B.  C 

10  a.m.    Alert  Bay.  B.  C . 
12p.m.    Queen Ciiarlottc Sound 
6  a.m..    Off  Queen  Charlotte  Island 

12  m 5128  00  130  55  00 

6p.m 5152  00  13152  00 

12p.m 52  17  00  :  132  45  00 

6a.m 52  39  00  1  133  48  00 

12  m 53  04  00  134  46  00 

Gp.m 53  35  00  I  135  53  00 

12  p.  m 54  06  00  !  137  00  00 


Surface 
..do  . 
..do  . 
..do  . 
..do  . 
..do  . 
..do  . 
..do  . 
..do  . 
..do  . 
..do  . 
.  .do . 
..do . 
..do  . 
..do  . 
..do. 
..do  . 
..do  . 
..do  . 
..do  . 
..do. 
..do  . 
..do  . 
..do  . 
..do  ■ 
..do  . 
..do  . 
..do  . 
..do  . 
..do  . 
..do  . 
..do  . 
..do  . 
..do  . 
..do  . 
..do  . 
..do  . 


..do  . 
..do  . 
..do  . 
..do  . 
.  .do  . 
..do  . 
..do  . 
..do  . 
..do. 
..do  . 
..do  . 
..do  . 
..do  . 
.  .do  . 
..do  . 
..do  . 
..do  . 
..do  . 
..do  . 
..do  . 
..do  . 
..do  . 
..do  . 
.  .do  . 
.  .do  . 
.  do  . 
..do  . 
..do  . 


55 
54 
56 
56 
57 
55 
55 
55 
55 
55 
55 
55 
56 
54 
53 
55 
56 
56 
55 
57 
56 
56 


50 
51 
53 


cs 

9 

Ik* 
O 

£ 
S 
8 

& 

S 

« 


47  53 

50  51 

52  52 

53  52 

54  55 


58 
55 
55 
55 
55 
54 
54 
53 
54 
54 
53 
55 
55 
54 
53 
54 
54 
55 
55 
59 
55 
55 


58  ■  55 

59  57 

59  59 

55  55 

56  54 
61  61 

60  <  59 
58  61  , 
52  ;  58 
54  58 

54  ,  54 

52  52 
51  !  55 

53  I  56 
51  53 


52 
53 
55 


52  52 

50  49 

51  50 

51  52 

52  52 

51  51 

52  50 
50  59 
52  55 
56  58 
49  53 
48  ,  49  < 
40  49  I 
48  48  I 
47  48 

47  48  ' 

48  48 

49  50  ' 
47  48 
46  48  ; 


66 
60 
66 
66 
66 
66 
66 
66 
66 
66 
66 
66 
66 
66 
66 
66 
66 
GO 
66 
66 
66 
66 
66 
66 
66 
66 
66 
66 
66 
66 
66 
66 
66 
66 
66 
66 
66 

64 
64 
63 
63 
63 
63 
63 
63 
63 
63 
63 
63 
63 
63 
63 
63 
63 
63 
63 
63 
63 
63 
63 
63 
63 
63 
63 
63 


0234 

0234 

0236 

0236  : 

0238  ; 

0238  ■ 

0240 

0240  i 

0241 

0240 

0240 

0241 

0240 

0240 

0240 

0239 

0240 

0240 

0240 

0241 

0240 

0239 

0238 

0239 

0238 

0238 

.0236 

.0234 

.0234 

.0232 

.0230 

.0228 

.0230 

.0233 

.0230 

.0180 

.0172 

.0248 
.0248 
.0250 
.0251 
.0250 
.0248 
.0244 
.0243 
.0240 
.0240 
.0242 
.0190 
.0150 
.0162 
.0208 
.0226 
.0126 
.0180 
.0216 
.0234 
.0234 
.  0238 
.0240 
.0242 
.0242 
.0242 
.0242 
.0244 


•2 

a 

J 

s 

en 


1.024240 

1.Q24240 

1.024440 

1.024440  , 

1. 024640  I 

1. 024640  ! 

1.024840 

1. 024840  i 

1.024940 

1. 024840 

1.024840 

1.024940 

1. 024840 

1.024840 

1.024840 

1. 024740 

1.024840 

1. 024840 

1. 024840 

1.024940 

1.024840 

1. 024740 

1.024640 

1.024740 

1.024640 

1.024640 

1.024440 

1.024240  i 

1. 024240 

1.024040 

1.023840 

1.023640 

k  023840 

1.024140 

1.023840 

1. 018840 

1. 018040 


1.02521 
1.02521 
1.02541 
1.02551 
1.02541 
1.02521 
1.02481 
1.02471 
1.02441 
1.02441 
1. 02461 
1.01941 
1.01541 
1. 01661 
1. 02121 
1.02301 
1.01301 
1.01841 
1.02201 
1.02381 
1.02381 
1.02421 
1.02441 
1.02461 
1.02461 
1.02461 
1.02461 
1.02481 


S 

1 

s 

1 

o 

I 

OQ 


1.Q23430 
L  023420 
1.023620 
1. 023620 
1.023820 
1. 023820 
1. 024020 
1. 024020 
1.034120 
1. 024020 
1. 024020 
1.024120 
1. 024020 
LO24O20 
1. 024020 
1.023920 
1. 024030 
1. 024020 
1.024020 
1. 024120 
LQ24O20 
1. 023920 
1. 023820 
1. 023920 
1.023820 
1. 023820 
1.023620 
1.023420 
1.023420 
1. 023220 
1.023020 
1.022820 
1. 023020 
1. 023330 
1.023020 
1. 018030 
1. 017220 

1.024391 
1.024391 
1.024591 
1.024601 
1.02459J 
1.024391 
L  023991 
1.023801 
1.023501 
1.033591 
1. 023701 
1.018501 
1. 014501 
1. 015701 
1.030301 
1.022101 
1.012101 
1.016501 
1.021101 
1.023901 
1.O22091 
1.033301 
1.023501 
1.023791 
1.02:<791 
1.023791 
1. 033701 
1.023001 
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Record  of  temperatures  and  specific  gravities — Continued. 


ttached 

i 

• 

u 
-2 

at  time 
B  taken. 

uced  to 

1 

d 

9  U 
W9 

Ji- 
ll 

1 

1 

DiOe. 

Time  of 
day. 

Station. 

Lat.  N. 

Long.  W. 

Depth. 

O 
3  S 

o 

1^ 

2- 

25 

t 

il 

o 

to 
o 

t 

1L 

a 

s 

9 

1 

1 

I 

H 

H 

H  ■ 

tg- 

GQ 

tn 

1883. 

O      '       " 

O       II      II 

o 

o 

o 

June.  4 

6  a.  m.. 

54  37  00 
65  06  00 

65  43  00 

66  20  00 

138  10  00 

139  17  00 

140  15  00 

141  11  00 

Surface . 
....  do  — 

do  ... 

do  .. . 

46 
46 
46 
46 

47 
47 
47 
46 

63 
63 
63 
63 

1.0244 
1.0242 
1.0242 
1.0242 

1.024811 
1. 024611 
1. 024611 
1. 024611 

1.023901 

4 

12  m... 

1. 023791 

4 

6  p.  m . . 

1. 023791 

4 

12  p.  m . 

1.023791 

5 

6  a.  m . . 

56  58  00 

57  37  00 
57  41  00 
57  44  00 

142  09  00 

143  11  00 

144  31  00 

145  51  00 

— do  ... 

do  ... 

.  — do  — 
do  ... 

46 
47 
46 
46 

46 
48 
46 
46 

63 
63 
63 
63 

1.0240 
1.0240 
1. 0242 
1.0242 

1. 024411 
1. 024411 
1. 024611 
1. 024611 

1.023591 

5 

12  m... 

1. 023591 

5 

6  p.  m . . 

1. 023791 

5 

12  p. m. 

1.023791 

6 

6  a.111.. 

57  49  00 
57  51  00 

147  11  00 

148  84  00 

i do  . .. 

; do  ... 

1 do  ... 

44 

45 
45 
44 

43 
46 
47 
46 

63 
63 
63 
62 

1.0242 
1.0242 
1.0240 
1. 0230 

1.024611 
1. 024611 
1. 024411 
1.023270 

1. 023701 

6 

12  m... 

1.023791 

6 

6  p.m.. 
12  p.m. 

niTTCsu 

liAk  TalATid 

1. 023691 

6 

St  Paul  Harbor.. 

! do  . . . 

1.022450 

8 

12  m... 

StPaal,  Kadiak. 

l....do... 

49 

50 

62 

1. 0230 

1. 023270 

1.022450 

9 

12  m... 

!  65  41  00 

155  19  00 

!....do... 

45 

45 

62 

1.0242 

1.024470 

1.023650 

11 

9  a.m.. 

Humboldt  Harboi 

r 

Ao  . . . 

43 

50 

62 

1.0240 

1. 024270 

1.023450 

12 

12  m... 

1  53  07  00 
a  Pass... 

1  166  15  00 

. ...do  . .. 
.  — do  — 

44 

41 

44 
44 

62 
63 

1.0244 
1.0248 

1.024670 
1.0252U 

1.023860 

13 

10  a.m. 

Amukt 

1.024391 

14 

8  p.  m . . 

Analga  Pasa 

do  . .. 

42  '  46 

63 

1.0246 

1.024011 

1. 024191 

15 

12  m... 

1  64  19  00 
[Jove 

i  162  10  00 

1 do  . .. 

do  . .. 

44  \  46 

42  1  46 

43  46 

63 
63 
63 
63 
63 
63 
63 

1.0242 
1.0240 
1. 0240 
1.0235 
1.0235 
1.0238 
1.0246 

1.024611 
1.024411 
1. 024411 
1. 023011 
1.023911 
1. 024211 
1.025011 

1. 023791 

19 

12  m... 
12  m.- . 

Saudy 

1.023591 

20 

54  38  00 
54  57  00 

159  37  00 

160  06  00 

' do  ... 

! do  .. . 

' ....  do 

1. 023591 

23 

12  m... 

44 
44 

47 

44 

1 

52 
52 
60 
45 

1.023091 

24 

12  m... 
12  m... 

San  box 

'n  Harbor 

1. 023001 

27 

54  06  00 
53  01  00 

164  31  00 
170  37  00 

do  ... 

do  . . . 

1. 023391 

30 

12  m... 

1.024191 

NoTB. — All  specimens  taken  at  about  1  foot  below  the  surface,  by  means  of  a  water  bottle. 
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3.-A  REPORT  UPON    ICHTHYOLOGICAL  INVESTIGATIONS  IN 
WESTERN  MINNESOTA  AND  EASTERN  NORTH  DAKOTA. 


By  Albert  J.  Woolman,  A.  M. 


INTRODUCTION. 

The  field  work  described  in  this  report  was  carried  on  during  the 
months  of  July  and  August,  1892.  The  writer  was  assisted  during  the 
first  part  of  the  season  by  Ulysses  O.  Gox,  instructor  in  biology  in  the 
State  Normal  School,  Mankato,  Minn.  The  work  was  conducted  under 
instructions  from  the  United  States  Commissioner  of  Fish  and  Fisheries, 
Hon.  Marshall  McDonald,  and  under  the  immediate  direction  of  Mr. 
Bichard  Rathbun,  assistant  in  charge  of  inquiry  respecting  food-fishes. 

The  object  of  the  investigation  was  to  examine  the  physical  features 
of  Big  Stone  and  Traverse  lakes,  and  to  make  a  careful  study  of  the 
fishes  found  in  them  for  the  purpose  of  comparing  and  contrasting 
the  forms  found  in  these  two  great  river  systems — ^the  Minnesota  and 
Bed  Biver  of  the  North — this  being  the  place  where  they  most  nearly 
approach;  to  observe  and  record  any  items  of  interest  bearing  on  the 
fishes  indigenous  to  these  waters,  and  to  note  any  other  facts  that 
would  in  any  way  bear  on  fish-culture,  such  as  geological  features, 
water  supply,  vegetation,  food  supply,  and  contamination  of  water. 

In  the  identification  of  species  I  have  been  assisted  by  Dr.  Barton  W. 
Evermann,  of  the  United  States  Fish  Commission,  and  Dr.  Carl  H. 
Eigenmann,  of  the  University  of  Indiana. 

The  basins  and  river  systems  were  studied  in  the  following  order: 


Lake  Traverse  Basin : 
Lake  Traverse. 
Dangherty  Creek. 
Moslinka  River. 
Big  Stone  Lake  Basin : 

Little  Minnesota  River — 
At  Browns  VaUey. 
Near  Sisseton  Ind i an  Reservation. 
At  the  head  of  Big  Stone  Lake. 
Big  Stone  Lake  at  Creager's  Farm 
and  Ortonvillei  Minn. 
Minnesota  River  Basin : 
Wheatstone  Creek. 
Pomme  de  Terre  River. 
Chippewa  River. 

Minnesota  River  at  OrtonviUe  and 
Montevideo,  Minn. 


James  River  at  La  Moure  and  Jamestown, 
N.  Dak. 

Pipestem  River. 
Red  River  of  the  North  and  trihntaries : 

Red  River  of  the  North  at  Moorhead, 
Minn.,  and  Grand  Forks,  N.  Dak. 

Otter  Tail  River. 

Cheyenne  River  at  Lishon  and  Val- 
ley City,  N.  Dak. 

Maple  Creek. 

Buffalo  River. 

Goose  River. 

Red  Lake  Ri^er  at  Grand  Forks  and 
Crookstown,  N.  Dak. 

Pemhina  River. 

Tongue  River. 

Forest  River. 

Park  River. 
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THE   RED   RIVER   OF   THE   NORTH. 

The  Bed  River  of  the  North  is  the  only  large  stream  within  the  bor- 
ders of  the  United  States  that  finds  a  northern  outlet  for  its  waters. 
Its  coarse  is  down  a  long,  gentle  slope  cnlminating  in  a  low  watershed 
that  separates  this  system  from  that  of  the  Mississippi  on  the  south, 
east,  and  west.  This  divide  in  noplace  reaches  the  dignity  of  a  moun- 
tain range,  but  is  low,  and  in  places  broad  and  level,  and  is  composed 
entirely  of  drift  brought  down  from  the  northeast  and  north  during 
glacial  times.  Maps  represent  the  Red  River  of  the  North  as  the 
outlet  of  Lake  Traverse  and  as  a  broad,  marshy  river  in  its  upper 
course.  But  it  is  not  the  outlet  of  this  lake  nor  has  it  been  for  many 
years.    Neither  is  it  broad  and  marshy  as  a  river. 

It  is  evident  that  the  long  trough  occupied  by  Lake  Traverse,  Big 
Stone  Lake,  the  Minnesota  River,  and  the  Mississippi  River  was  at  one 
time  a  magnificent  waterway  draining  an  inland  lake  greater  in  area 
than  Lake  Superior.  This  old  river  channel  has  been  scooped  out  150 
to  200  feet  below  the  surrounding  country,  and  is  1  or  2  miles  wide, 
retaining  this  width  with  remarkable  constancy  throughout  its  300  miles 
or  more  of  length. 

TRAVERSE  AND  BIO  STONE  LAKES. 

These  two  large  lakes  occupy  that  part  of  the  valley  of  "River  War- 
ren" that  lies  between  the  parallels  of  45°  15'  and  45°  55'  north.  This 
section  of  the  valley  is  over  IJ  miles  wide,  and  of  an  average  depth  of 
145  feet.  The  general  direction  of  the  valley  is  north  and  south, 
although  the  middle  of  this  section  is  strongly  curved  to  the  west.  The 
two  lakes  are  about  5  miles  apart,  separated  by  sediment  piled  a  few 
feet  above  the  surface  of  Traverse  Lake.  This  deposit  separating  the 
two  lakes  is  not,  however,  the  divide  between  the  two  river  systems; 
the  main  divide  or  highest  land  lies  to  the  north  of  Traverse  Lake. 
Entering  the  valley  from  the  west,  about  a  mile  below  Traverse  Lake, 
is  the  Little  Minnesota  River.  This  stream  has  worn  for  itself  a  valley 
extending  to  the  northwest  commensurate  with  its  size  and  eroding 
power;  upon  reaching  the  broader  valley,  it  lost  its  power  to  erode 
and  at  once  began  to  deposit  its  sediment,  which  it  extended  across  the 
valley  dividing  and  separating  the  two  waters,  thus  forming  two  lakes 
from  the  one  that  already  existed,  or  perhaps  damming  the  stream 
before  Big  Stone  Lake  had  been  formed. 

It  is  quite  evident  from  the  following  that  after  the  Minnesota  River 
had  ceased  to  be  the  outlet  of  Lake  Winnipeg,  the  entire  valley  of  35 
miles,  forming  the  semicircle  from  the  head  of  Lake  Traverse  to  the 
foot  of  Big  Stone  Lake,  was  one  lake: 

(1)  The  granite  outcrop  at  the  foot  of  Big  Stone  Lake  resisted  erosion 
to  so  great  an  extent  that  during  the  full  discharge  of  water  down  this 
passageway  it  was  left  projecting  above  that  part  of  the  bed  farther 
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north,  which  became  a  oasin  that  wouid  remain  filled  with  water,  and 
it  naturally  follows  that  after  this  water-course  had  ceased  to  receive 
supplies  from  the  north,  the  small  amount  of  water  that  would  escape 
from  this  lake,  with  its  diminishing  velocity,  would  not  erode  a  granite 
bed  sufficiently  to  rapidly  reduce  the  depth  of  this  lake. 

(2)  The  ancient  shore  line  of  Lake  Traverse  can  be  traced  a  mile 
below  the  present  limit  of  the  lake  and  would  indicate  a  former  union 
with  Big  Stone  Lake  since  the  days  of  active  running  water  in  this 
channel.  The  character  of  both  the  fauna  and  flora  would  bear  out 
this  theory,  since  the  difference  in  vegetation  in  the  valley  and  on  the 
hillside  is  much  more  marked  and  pronounced  between  the  lakes  than 
it  is  below  the  foot  of  Big  Stone  Lake  or  above  the  head  of  Traverse 
Lake.  Likewise  the  windings  of  the  old  bed  of  the  Little  Minnesota 
Biver  would  indicate  little  or  no  opposition  from  running  waters. 

The  similarity  of  species  of  flshes  found  in  the  two  lake  basins  would 
indicate  that  these  two  lakes  had  at  one  time  been  connected  and  that 
there  was  free  water  communication  between  the  parts,  while  the 
number  of  comparatively  unimportant  and  minor  differences  (which, 
however,  are  quite  noticeable  and  constant,  and  in  some  cases  reach 
almost  varietal  importance)  show  clearly  the  landlocked  condition  of 
the  fishes  of  Lake  Traverse  and  amount  almost  to  proof  that  these 
lakes  have  not  been  united  in  recent  years. 

LAKE   TRAVERSE. 

Lake  Traverse  forms  the  greater  part  of  the  northwestern  boundary 
of  Traverse  County,  one  of  the  western  tier  of  counties  in  the  State  of 
Minnesota.  It  is  a  long,  narrow  body  of  water,  varying  from  1  to  1^ 
miles  in  width.  The  valley  is  of  a  regular  trough  shai)e,  sloping  from 
the  top  of  the  hills  to  the  bottom  of  the  lake.  The  water  of  the  lake 
lies  low  in  this  trough,  with  but  a  narrow  margin  of  level  land  between 
it  and  the  steep  hillsides. 

The  lake  is  shallow,  with  a  maximum  depth  of  30  feet  and  an  average 
of  possibly  15  feet,  the  depth  fluctuating  to  the  extent  of  2^  to  4  feet  in 
periods  of  about  four  years.  This  variation  is  closely  connected  with 
the  rainfall,  but  is  said  sometimes  to  hapx>en  without  apparent  cause. 
The  lake  at  the  time  of  our  visit  was  about  3  feet  deeper  than  it  had 
been  for  four  years.  The  water  frequently  falls  so  low  that  the  large 
drift  bowlders  project  from  the  surface  of  the  water  in  the  middle 
of  the  lake.  The  shore  line  is  quite  regular,  marking  a  more  than 
usual  stony  area  in  the  drift.  The  water  is  warm,  77^  at  the  time  of 
our  visit  in  July,  and,  owing  to  its  shallowness  and  the  high  winds  that 
stir  the  lake  to  its  bed,  the  top  and  bottom  temperatures  are  practically 
the  same.  The  water  is  comparatively  pure,  never  containing  clay  in 
sufficient  quantities  to  cause  it  to  look  turbid;  it  is  soft  and  contains 
but  little  mineral  salts.  The  hills  on  either  side  of  the  lake  <ire  150  to 
200  feet  high  and  oomx>osed  entirely  of  drift,  a  greater  part  of  which 
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is  of  large  granite  boulders  which  cover  the  ground  thickly  and  which 
are  piled  in  great  heaps  or  walls  along  the  soatheastem  shore  of  the 
lake.  The  bowlders  lying  near  the  lake  are  worn  smooth  by  the  action 
of  the  waves.  Throughout  the  greater  part  of  the  winter  the  water  is 
frozen,  and  frequently  to  the  bottom,  over  much  of  the  lake. 

This  lake  has  no  outlet,  nor  is  it  as  long  as  it  is  usually  represented. 
Eighteen  miles  or  more  of  the  northern  end  of  what  is  ordinarily  repre- 
sented as  Lake  Traverse  is  a  vast  meadow  land  over  which  the  water 
does  not  extend.  The  waters  would  drain  to  the  south  if  the  present 
basin  were  filled  to  overflowing.  The  character  of  the  ground  is  quite 
different  at  the  opposite  ends,  the  one  being  a  comparatively  recently 
formed  dam  and  the  other  composed  of  sediment  from  a  lake  bed  over- 
grown with  rank  vegetation.  This  great  meadow  is  a  wilderness  of 
coarse,  wild  grasses,  6  to  8  feet  high,  interspersed  with  areas  of  smaller 
prairie  grass  that  is  used  by  the  neighboring  farmers  for  hay.  It  is 
60  or  75  miles  in  length  and  somewhere  within  this  area  the  Boise  de 
Soux  River  (the  nominal  head  of  the  Bed  Biver  of  the  Forth)  has  its 
source.  The  Boise  de  Soux  Biver  is  a  small,  sluggish,  bayou-like  stream 
only  a  few  feet  wide  and  of  uncertain  channel. 

Traverse  Lake  has  but  two  small  inlets— one  from  the  east,  the 
Muslinka  Biver,  and  one  from  the  west  that  has  been  called  Daugherty 
Greek.  These  two  small  streams,  together  with  a  small  annual  rain- 
fall, are  the  only  visible  means  of  water  supply.  The  Muslinka  Biver, 
the  eastern  and  larger  of  the  two  tributaries,  is  a  small  stream,  40  or  50 
miles  long,  that  flows  only  during  the  spring  and  early  summer. 

The  lake  teems  with  animal  and  plant  life.  Most  of  the  water-plants 
of  this  section  of  the  country  appear  to  be  represented,  ranging  from 
the  great  rushes  to  the  tiny  desmids.  Bulrushes,  beakmshes,  nut- 
rushes,  sedges,  and  grasses  grow  in  luxuriance.  Several  species  of 
Fotamogeton^  milfoil,  and  bladderwort  were  observed,  but  the  lake  is 
particularly  rich  in  algae.  Quantities  of  Chara^  and  a  large,  coarse 
Yaucheria  grow  in  various  places.  Species  of  smaller  filamentous  algae 
and  desmids  and  diatoms  are  present.  The  vegetation  in  the  lake  does 
not  decay  on  the  bottom^  but  is  washed  to  the  shore. 

The  lake  contains  an  abundance  of  animal  life;  the  lower  forms  are 
present  in  great  numbers  and  variety.  Crustacean  life  is  abundant 
A  few  crawfish  were  observed,  and  the  shallow  waters  near  the  shore 
and  among  the  weeds  and  rocks  were  filled  with  OammaruSy  while 
swarms  of  Daphnia,  Cyclops j  and  other  small  forms  filled  the  surface 
waters.  Great  numbers  of  insects  and  their  larvse  sported  among  the 
stones.  The  families  Oyrinidoe  and  Hydrophidce  predominated,  and  were 
each  represented  by  several  species.  MoUuscan  life  was  abundant, 
especially  univalves.  The  genus  Planorbis  was  represented  by  several 
species;  these  were  slowly  crawling  over  the  vegetation  or  floating 
leisurely  about  near  the  surface  of  the  water  with  the  broad,  almost 
circular  foot  expanded  and  protruding  just  above  the  surfiEM^,  while  the 
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fiat  spiral  shell  hung  suspended  in  the  water.  The  genus  Limncea  was 
more  abundant,  lK)th  in  variety  and  numbers.  Limpets  fastened  to  the 
bottom  and  sides  of  stones  were  also  abundant. 

Though  the  food  supply  is  plentiful,  comparatively  few  fishes  were 
found  in  the  lake ;  owing  to  the  great  number  of  bowlders  thickly  strewn 
over  the  bottom  of  the  lake  the  seine  could  not  be  used  to  good  advan- 
tage, but  from  observation  and  what  could  be  learned  from  local  fisher- 
men, about  the  only  food  species  taken  are  pickerel  (Lucius  lucius)^ 
catfish  {Ameiurt^  nebulosus),  and  a  few  strawberry  bass  (Pamoxis) ;  nor 
are  these  varieties  as  abundant  as  in  former  years.  Ko  small  fishes 
were  observed  in  the  lake  proper,  and  frequent  attempts  with  hook  and 
line  failed. 

The  two  tributaries  of  Lake  Traverse  were  examined,  which  com- 
pleted the  work  in  this  lake. 

The  specimens  obtained  give  a  fair  representation  of  the  fish  fauna 
of  this  basin. 

Daugherty  Creekj  Browns  Valley^  Minnesota^  July  13, 1892. — ^This  is 
the  largest  western  tributary  of  Lake  Traverse.  It  flows  into  the  lake 
about  8  miles  from  the  southern  end,  and  is  only  a  meadow  brook  8  or 
10  miles  long,  the  outlet  of  two  g^mall  ^^  grass  lakes."  The  stream  will 
average  6  feet  in  width  and  has  a  rapid  current  in  the  narrow  places. 
The  depth  of  the  water  varies  from  1  to  3  feet.  The  bed  of  the  stream 
is  of  gravel  and  coarse  stones.  The  banks  are  overgrown  with  grass 
and  other  prairie  vegetation,  but  no  trees  are  to  be  found.  In  the 
more  quiet  places  the  water  is  matted  with  water  vegetation,  Pota- 
mogeton,  Myriophillunij  Sagittaria,  Lemna,  and  a  few  species  of  algSB. 
The  temperature  of  the  water  was  67^.*  Kumerous  small  crustaceans 
and  insects  sported  among  the  tangled  vegetation.  As  a  southern 
tributary  to  this  stream,  a  small  spring  brook  added  its  waters,  which 
were  much  cooler,  62o.  The  stream  is  well  stocked  with  fish,  but  of 
few  species.  During  the  spring  pickerel  {LucitLs  lucius)  ascend  to 
spawn,  and  we  were  informed  on  good  authority  that  they  sometimes 
fill  the  stream  and  can  be  thrown  upon  the  bank  with  forks  or  shovels 
in  large  numbers. 

MuslinJca  River,  Wheaton,  Minn.,  July  22, — This  river  rises  in  the 
central  portion  of  Grant  County,  Minn.,  flows  a  general  southeasterly 
direction  for  25  miles,  and  joins  Lake  Traverse  at  its  head,  or  northern 
end.  The  stream  lies  at  the  bottom  of  a  broad,  shallow  valley,  one- half 
to  three-fourths  mile  in  width,  and  is  by  far  the  largest  and  longest 
tributary  of  this  lake,  but  it  is  little  more  than  "a  wet- weather  drain." 
It  is  long  and  winding,  with  low  banks  and  a  current  that  moves  so 
slowly  that  its  motion  is  almost  imperceptible;  it  does  but  little,  except 
during  the  season  of  greatest  rainfall,  to  replenish  the  waters  of  the 
lake.    The  stream  will  average  18  feet  in  width  and  2^  feet  in  depth. 

*  The  temperatures  given  iu  this  paper  are  in  Fahrenheit  degrees,  and  were  deter- 
mined by  means  of  a  Wilder  protected  thermometer. 
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The  banks  are  low  and  without  trees,  the  prairie  grass  and  other 
vegetation  growing  to  the  water's  edge.  The  bed  of  the  stream  is  of 
small  gravel,  mud,  and  decayed  vegetation,  from  which  grow  rushes, 
pondweeds,  and  bladderworts  ( UtricMlaria).  The  stream  was  almost 
entirely  devoid  of  fish  life,  owing,  no  doubt,  to  its  having  no  direct 
communication  with  the  lake  for  several  months  in  the  year. 

Two  species  of  fish  were  taken,  Lucius  Indus  and  Notrapis  megalcpt^ 
and  these  were  very  rare.  Crawfish  were  particularly  abundant,  and 
one  species  of  water-snail  (Limncea)  was  also  abundant.  Temperature 
of  the  water,  78^;  of  the  air,  75°,  cooled  by  the  recent  rains. 

The  following  is  a  list  of  fishes  taken  from  Lake  Traverse  basin. 
The  measurements  are  given  in  millimeters  unless  otherwise  stated. 

ANNOTATED  LIST  OP  THE  PISHES  OP  LAKE  TRAVERSE  BASIN. 

1.  Pimephales  notatus  (Rafinesqne).    Shiner;  Creek  Hhiner,    Daagherty  Creek  at 

Browns  Valley,  rare.  Shape  and  color  much  like  P.  promeUu;  head  black, 
snout  blant ;  fins  dark,  snont  and  lower  jaw  tnrbercled ;  lateral  line  with  40 
scales,  not  distinct  anteriorly. 

2.  Notropis  megalops  (Rafinesqne).     Common  Silvereide ;  Brook  Shiner.    Moslinka 

River  at  Wheaton,  5  specimens.  Daagherty  Creek  at  Browns  Valley,  abund- 
ant. This  species  was  particnlarly  abundant.  Specimens  very  dark — mnch 
darker  than  those  from  Little  Minnesota  River.  Lateral  line  black ;  body 
slightly  deeper  than  in  those  from  Little  Minnesota  River. 

3.  Rhiniothys  oataiaotae  dulcis  (Girard).    Daugherty  Creek  at  Browns  Valley,  10 

specimens.  Not  common.  Body  moderately  elevated;  shoulders  heavy; 
caudal  peduncle  compressed,  but  deep;  head  medium  or  small;  line  from 
snout  to  top  of  shoulders  slightly  concave ;  eyes  small ;  mouth  horissontal  and 
small,  maxillarj'  reaching  about  half  the  distance  from  snout  to  eye.  Color 
dark,  almost  black  above,  mottled  with  black  blotches  which  extend  to  the 
lateral  line ;  belly,  cheeks,  and  lower  jaws  light;  dorsal  and  caudal  fins  dark; 
ventral  and  anal  fins  light;  rays  of  anal  longer  than  those  of  any  other  fin, 
nearly  as  long  as  head;  venti-als  half  as  long  as  anal;  dorsal,  7;  anal,  7; 
scales,  63  to  70. 

4.  HybopBiBkentuckienslaC Rafinesqne).    Chub ;  River  Chub,    Daugherty  Creek  at 

Browns  Valley,  common.  Color  dark;  caudal  spot  conspicuous  in  all  speci- 
mens.   Head  S^  in  body. 

5.  SemotiluB    atromaculatus    (Mitchill).     Homed    Daoe»    Daugherty    Creek    at 

Browns  Valley,  abundant. 

6.  Lucius  luciuB  (Linn£eus).    Fike ;  Northern  Piokereh    Mnslinka  River  at  Wheaton, 

12  specimens.  Daugherty  Creek  at  Browns  Valley,  abundant.  Traverte 
Lake,  not  common.  This  is  about  the  only  food-fish  in  Traverse  Lake.  It 
ascends  the  creeks  in  great  numbers  in  the  spring  of  the  year  to  spawn. 

7.  Euoalia  inconBtana  (Kirtland).    Brook  Stickleback,    Daugherty  Creek  at  Browns 

Valley,  12  specimens.  Color,  dark  olive  with  tessellations  on  sides;  males 
almost  black.    This  species  prefers  the  cold  water  and  sheltered  places. 

BIG  STONE   LAKE. 

The  valley  occupied  by  this  lake  is  very  similar  in  chanM^ter  to  that 
occupied  by  Lake  Traverse.  There  is  a  more  marked  slope  of  the 
surface  of  the  country  to  the  south  than  to  the  north.    The  country  to 
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l;be  south  has  suffered  more  from  erosion,  deep  ravines  and  waterways 
laying  been  cut  through  the  drift,  and  in  places  touch  bedrock.  Big 
Stone  Lake  is  from  35  to  38  miles  long  and  from  1^  to  2  miles  wide. 
Fhe  lake  lies  in  more  curves  than  Traverse  and  is  less  regular  in  width, 
[t  exceeds  Lake  Traverse  in  depth,  its  maximum  depth  being  35  feet.  The 
t)ottom  is  of  sand,  and  in  some  places  a  few  inches  of  mud,  strewn  with 
t>owlder8  of  various  sizes.  The  temperature  of  the  water  at  surface  and 
bottom  is  practically  the  same,  owing  to  the  frequent  winds  that  stir 
bhe  water  to  the  bottom.  This  body  of  water  is  subject  to  less  fluctua- 
tion in  depth  than  Lake  Traverse,  on  account  of  the  outlet,  which  the 
latter  does  not  possess. 

The  water  contains  but  little  mineral  matter  and  is  always  clear  and 
fresh.  The  lake  is  said  to  be  supplied  with  water  from  large  springs  in 
khe.bottom,  but  nothing  of  the  kind  was  observed,  though  several  fine 
springs  along  the  eastern  shore  were  visited.  Besides  the  springs  and 
bbe  direct  surface  drainage  from  a  comparatively  small  area,  the  lake 
receives  the  inflow  from  Little  Minnesota  Biver.  The  banks,  which  for 
bhe  most  part  are  of  the  same  slope  and  are  almost  continuous  with  the 
higher  hills,  are  composed  entirely  of  drift  material,  no  outcrop  occur- 
ring except  at  the  foot  of  the  lake.  The  shore  is  skirted  with  a  narrow 
belt  of  small  timber  that  offers  .protection  and  shade.  There  is  very 
little  vegetation  in  the  water.  Around  the  inlet  and  outlet  are  a  few 
Eicres  of  rushes,  and  these  are  bordered  by  a  small  area  of  submerged 
vegetation. 

The  lake  is  covered  with  ice  during  the  winter,  though  it  never 
freesses  to  the  bottom.  Fish  food,  such  as  water  insects,  larvae,  crusta- 
ceans, and  moUusks,  is  not  as  abundant  as  in  Lake  Traverse,  yet  the 
supply  is  apparently  sufQcient.  Two  species  of  ^ater-snail  are  common, 
and  a  few  shells  of  Anodanta  were  observed.  It  was  also  reported  that 
these  bivalves  were  numerous  about  certain  islands  in  the  lake. 

The  young  of  Catostomus  teres  Siud  Moxostomamacrolepidotum^  together 
with  Percopsis  guttatus  and  a  few  species  of  Mheostoma  and  NotropiSj 
were  also  common. 

The  lake  is  well  stocked  with  several  varieties  of  good  food-fishes, 
foremost  among  which  are  pickerel  (Lucius  Iv^sius)^  bass  {Micropterus  sal- 
moides),  wall-eyed  pike  (Stizostedion  vitreum),  rock  bass  {Ambloplites 
rupe8tris)y  and  crappie  {Pomoxis  sparddes). 

The  pickerel  is  one  of  the  most  abundant  species;  specimens  weighing 
from  8  to  12  pounds  are  often  obtained.  It  is  easily  taken  with  the  liook, 
almost  anything  that  will  satisfy  its  voracious  appetite  or  attract  its 
attention  serving  for  bait.  The  large-mouth  black  bass  is  the  favorite 
of  the  angler,  since  much  more  skill  is  required  in  its  capture.  Almost 
any  bait  will  suffice  to  take  this  species  here,  but  the  young  of  Car- 
piodes  velifeTj  1^  to  2  inches  long,  and  Fundulus  diaphanusj  of  about  the 
same  size,  are  found  most  frequently  in  bait  buckets,  while  the  smaller 
species  of  Pimephales  and  Etheostoma  are  not  infrequently  used. 
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White  or  silver  bass  [Boecus  ehrysops)  are  common  and  very  abun- 
dant in  April  and  May  about  the  month  of  Little  Minnesota  Biver  or  in 
any  other  inlet.  This  species  is  said  to  take  a  fly  almost  as  readily  as 
does  a  trout,  and  is  captured  in  this  way  or  with  a  small  minnow.  It 
attains  a  weight  of  from  2^  to  3^  pounds,  and  is  a  luxury  when  brought 
to  the  table.  Yellow  perch  (Perca  flavescens)  can  be  taken  in  large 
numbers,  while  large  specimens  of  the  two  most  abundant  varieties  of 
sunfish  {L^pomia  pallidus  and  Lepomis  megalotis)  can  be  taken  from  a 
boat  or  at  almost  any  point  along  the  shore.  Catfish  (Ameiurus  nebu- 
lostis)  are  taken,  but  are  not  valued  as  food.  The  sheepnose,  or  grunter 
{Aplodinotua  grunniens)^  is  also  common,  reaching  a  weight  of  6  or  8 
pounds,  but  the  larger  ones  are  not  prized  as  food,  the  flesh  being  tough 
and  unpalatable,  especially  after  the  spawning  season. 

A  sucker  {Ictiobus  cyprinella^)  grows  to  a  very  large  size  in  this  lake. 
It  remains  in  deep  water  near  the  bottom  during  the  day,  but  is  sjieared 
at  night,  when  it  enters  the  more  shallow  water  to  feed. 

Big  Stone  Lake,  Creager^s  farm,  July  16,  1892, — ^The  water  at  this 
place,  12  miles  from  the  head  of  the  lake,  will  average  14  or  16  feet  in 
depth,  and  the  lake  is  at  that  point  a  mile  wide.  The  shore  consists  of 
a  series  of  gentle  curves  and  sharp  points.  The  bed  of  the  lake  is  in 
places  smooth  and  sandy  and  at  othei:3  very  rocky,  the  rocky  bays  usu- 
ally alternating  with  the  smooth  sandy  bottom  of  the  points.  The  shore, 
especially  on  the  south  side,  is  skirted  with  small  trees  and  bushes,  of 
which  elm,  oak,  and  box-elder  are  the  most  common  varieties.  At  this 
place  we  spent  an  entire  day  collecting.  The  fishing  was  done  with  a 
250-foot  seine.  Though  the  bottom  of  the  lake  was  somewhat  stony, 
the  work  was  very  successful,  and  not  only  a  fair  representation  of  the 
species  of  the  fish  was  obtained,  but  also  an  indication  of  the  abun- 
dance of  each  species.  Every  haul  of  the  seine  landed  perch,  bass, 
suckers,  pickerel,  white  bass,  and  sunfish.  Percopsis  guttatus  was  also 
taken  in  large  numbers. 

Big  Stone  Lake,  Ortanvillej  Minn.,  July  19,  1892. — Ortonville  is  at 
the  foot  of  Big  Stone  Lake  and  at  the  junction  of  the  Wheatstone  and 
Minnesota  rivers.  The  surrounding  hills  are  very  high  and  have  been 
eroded  into  somewhat  rugged  cliffs.  The  banks  are  well  timbered  on 
the  south  side,  along  which  the  bays  and  inlets  are  well  shaded.  The 
bottom  of  the  lake  is  composed  of  sand,  thickly  strewn  with  bowlders. 
The  water  is  not  deep,  and  the  bed  slopes  gradually  up  toward  the  foot 
of  the  lake  and  toward  the  shores.  The  coves  along  the  eastern  bank 
are  filled  with  granite  bowlders,  and  the  points  of  land  extending  into 
the  water  are  composed  entirely  of  this  material.  The  water  is  dear, 
containing  less  vegetation  than  at  the  head  of  the  lake.  A  few  rushes 
grow  about  the  outlet,  and  the  bottom  in  more  shallow  places  is  covered 
with  Chara  and  Potamogeton.  Water  insects  and  small  crustaceans  were 
observed,  but  were  not  abundant.    The  variety  of  fishes  was  much 
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*eater  than  at  the  head  of  the  lake.    The  following  is  a  list  of  the  fishes 
*ken  from  Big  Stone  Lake  and  its  tributaries: 

ANNOTATED  LIST  OP  TH£  PISHBS  OP  BIG  STONB  LAKE  AND  TRIBUTARIES. 

Ameiiinui  nebuloBUS  (Le  Snenr).  Catfiah;  Bullhead,  Little  Minnesota  River  at 
Browns  VaUey,  1  large  specimen;  Big  Stone  Lake  at  Ortonyille,  5  speci- 
mens; Big  Stone  Lake  at  Creager's  farm,  3. 

CatOBtomus  teres  (Mitchill).  White  Sucker;  Brook  Sucker.  Little  Minnesota 
River  at  Browns  Valley,  common ;  Big  Stone  Lake  at  Creager's  farm,  25 
specimens;  Big  Stone  Lake  at  Ortonville,  10;  Little  Minnesota  River  near 
Indian  Agency,  5.  At  no  place  were  large  specimens  of  this  species  taken 
except  at  Creager's  farm,  where  a  large  seine  was  used  and  several  speci- 
mens from  12  to  15  inches  long  were  obtained. 

Mozostoma  macrolepidotiim  duqueanei  (Le  Sueur).  Bedhoree;  White  Sucker, 
Little  Minnesota  River  at  Browns  Valley,  2  specimens;  Big  Stone  Lake  at 
Creager's  farm,  16;  Big  Stone  Lake  at  Ortonville,  common.  The  specimens 
taken  from  the  river  were  light  in  color,  with  little  variation.  Those  taken 
from  the  clearer  waters  of  the  lake  were  steel-blue  above,  with  sides  and 
belly  white. 

Pimephales  notatus  (Rafinesque).  Minnow.  Big  Stone  Lake  at  Creager's 
farm,  6  specimens;  Big  Stone  Lake  at  Ortonville,  10.  Those  taken  from  the 
latter  place  were  very  large,  with  snouts  tubercled. 

Notropis  delioiosus  (Qirard).  Little  Minnesota  River  at  Browns  Valley,  2 
specimens;  Big  Stone  Lake  at  Ortonville,  4. 

NotroplB  megalops  (Rafinesque).  Common  Shiner.  Little  Minnesota  River  at 
Browns  Valley,  abundant;  Little  Minnesota  River  near  Indian  agency,  10 
specimens;  Big  Stone  Lake  at  Creager's  farm,  7;  Big  Stone  Lake  at  Orton- 
ville, 9.  Those  taken  from  the  Little  Minnesota  River  were  noticeably 
lighter  in  color  than  those  from  Lake  Traverse  Basin. 

Notropia  atherinoides  Rafinesque.  Big  Stone  Lake  at  Creager's  farm,  1  very 
large  specimen.  Lateral  line  with  38  scales.  Color  dark  olive,  with  sides 
and  belly  covered  with  a  thick  coat  of  silvery  pigment. 

Notxopis  oaynga  Meek.  Little  Minnesota  River  at  Browns  Valley,  abundant. 
Tbis  is  a  very  beautiful  little  fish,  of  a  light  brown  or  olive  color,  with  dark 
spots  lining  the  edge  of  each  scale ;  a  dark  lateral  band  about  2  scales  in 
width  passes  entirely  around  the  blunt  snout,  not  touching  the  lower  lip. 
This  lateral  stripe  is  overlaid  with  a  light  coat  of  silvery  pigment;  above 
and  bordering  this  stripe  is  a  distinct  narrow  line  of  a  lighter  color;  dorsal 
line  not  distinguishable.  Back  not  arched;  lower  jaw  not  horizontal,  and 
projecting. 

Notropis  hndflonlns  (Dewitt  Clinton).  Little  Minnesota  River  at  Browns  Val- 
ley, 4  specimens;  Big  Stone  Lake  at  Creager's  farm,  2  specimens.  This  fine 
minnow  is  known  to  inhabit  a  broad  area  in  the  valley  of  the  Red  River 
of  the  North  and  a  limited  area  in  the  Minnesota  River  Valley.  The  back  is 
slightly  elevated,  sloping  gradually  from  the  snout  to  the  dorsal,  the  belly  is 
of  about  the  same  curvature  as  the  back,  so  that  the  lateral  line  is  about  the 
axis  of  the  body;  head  medium  in  size,  with  short  blunt  snout;  lower  jaw 
nearly  horizontal,  maxillary  reaching  anterior  edge  of  orbit  of  large  eye; 
anterior  rays  of  dorsal  above  or  slightly  in  advance  of  first  rays  of  ventral, 
longest  dorsal  ray  reaching  slightly  beyond  anterior  margin  of  anal;  caudal 
peduncle  thick.  Color,  above  a  dark  olive,  with  vertebral  stripe  the  entire 
length  of  body ;  sides  ornamented  with  a  broad  lateral  stripe  that  extends 
aronnd  the  snout;  sides  and  belly  covered  with  a  satin-like  pigment;  lateral 
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line  slightly  onrved,  complete,  with  about  38  to  41  scales.  The  two  speei* 
mens  from  the  lake  were  somewhat  darker  and  richer  in  color,  with  body  and 
candal  peduncle  more  slender.  These  specimens  are  of  the  form  described 
recently  by  Eigenmann  &  Eigenmann  as  NoU-opia  acopi/er. 

10.  Hybopais  kentuckienais  (Rafinesque).    River  Chub.    Little  Minnesota  Riyer 

at  Browns  Yalley,  2  specimens,  both  small.  This  species  apparently  does 
not  thrive  in  these  waters  as  it  does  farther  south. 

11.  Percopaia  guttatua  Agassiz.     Trout  Perch.    Little  Minnesota  River  at  Browns 

Valley,  rare ;  Big  Stone  Lake  at  Creager's  farm,  20  specimens.  This  is 
apparently  the  most  common  species  of  small  fish  at  the  last-named  place, 
where  it  is  highly  prized  for  bait  by  the  local  fishermen.  It  was  taken  near 
shore  in  about  4  feet  of  water  and  usually  from  over  a  sandy  bottom. 

12.  Fundnlus  diaphanus  (Le  Sueur).    Mud  Minnow;  Top  Minnow,    Big  Stone  Lake 

at  Creager's  farm,  7  specimens ;  Big  Stone  Lake  at  Ortonville,  12,  taken  in 
shallow  water  near  the  shore.  Ovaries  of  females  filled  with  eggs,  some  of 
which  were  ripe,  while  others  were  very  small.  The  intestinal  canal  was 
filled  with  a  peculiar  pin-shaped  parasite  about  a  quarter  of  an  inch  lone. 

13.  Lucius  luciuB  (Linnffius).    Northern  Pickerel;  Pike.    Little  Minnesota  River  at 

Browns  Valley,  8  large  specimens;  Big  Stone  Lake  at  Ortonville,  3;  Big 
Stone  Lake  at  Creager's  farm,  12.  This  Is  the  most  abundant  food  fish  of  this 
region. 

14.  Eucalia  inconstana  (Kirtland).    Brook  Stickleback,    Big  Stone  Lake  at  Orton 

ville.    This  species  does  not  inhabit  the  lake  to  any  extent. 

15.  Pomozia  annularia  Rafinesque.    Bed-eife ;  Straw  Base ;  Calico  Bows,    Big  Stone 

Lake  at  Creager's  farm,  common.  An  excellent  food-fish,  thriving  in  these 
waters. 

16.  Lepomis  palUdus  (Mitchill).     Big  Stone  Lake  at  Ortonville,  common .    Great 

numbers  are  taken  with  hook  and  line ;  worms  or  insects  are  used  for  bait. 

17.  Lepomia  megalotlB  (Rafinesque).    Blue-gill.    Taken  only  at  Ortonville.    Num- 

bers and  habits  about  the  same  as  those  of  L.  pallidua.  Several  young  speci- 
mens taken  with  the  seine. 

18.  &Iioropteruadolomieu(Lac^pMe).    Small-mouik  Black  Base.    Little  Minnesota 

River  at  Browns  Valley,  3  specimens  ;  Big  Stone  Lake  at  Creager's  farm,  5. 
This  species  was  not  abundant  and  only  very  small  specimens  were  taken. 

19.  Bfficropterua  acdmoidea  ( Lac6p^e).    Large-mouth  Black  Base.    Little  Minnesota 

River  at  Browns  Valley,  common ;  Big  Stone  Lake  at  Creager's  farm,  12 
sx>ecimens  ;  Big  Stone  Lake  at  Ortonville,  common.  One  of  the  most  abun- 
dant game  fishes  and  one  to  which  the  lake  seems  particularly  well  adapted. 

20.  Etheoatoma  aapro  (Cope  &  Jordan).    Bhiek-eided  Darter.    Little  Minnesota 

River  at  Browns  Valley,  5  large  specimens.  Head  4 ;  depth  5^  ;  dorsal  ix  or 
x-11  or  12  ;  anal  11,7. 

21.  Etheostoma  nigrum  Rafinesque.    Little  Minnesota  River  at  Browns  Valley,  2 

specimens;  Big  Stone  Lake  at  Creager's  farm,  15;  Big  Stone  Lake  at  Orton- 
ville, common.  Color  dark.  Head  and  shoulders  heavy,  tapering  to  the 
long  caudal  peduncle ;  cheeks  and  opercles  covered  with  scales ;  lateral  line 
with  40  to  52  scales.  A  specimen  from  the  outlet  of  Big  Stone  Lake  is  some- 
what peculiar  and  may  be  described  as  follows:  Head,  3^  (without  flap,  3^); 
depth,  b^'f  eye,  4^  (4  without  flap),  equaling  snout.  D.  vin~12;  A.  1,  8; 
scales  4-49-5.  Bmly  slender,  resembling  Etheoatoma  olmatedi  in  general  form, 
head  moderate,  caudal  peduncle  long  and  slender;  mouth  large,  nearly  hori- 
zontal; premaxillaries  protractile;  maxillary  reaching  vertical  of  pupil; 
gill-membranes  scarcely  connected.  Cheeks  naked  or  nearly  ao;  opercles, 
nape,  and  breast  scaled,  belly  with  ordinary  scales ;  lateral  line  complete, 
slightly  arched  in  an  anterior  portion.  Dorsal  fin  high,  longest  spine  abont 
If  in  head,  soft  portion  a  little  higher ;  anal  rays  about  2  in  head,  anal  fin 
smaller  than  soft  dorsal;  its  baae  1^  in  that  of  soft  dorsal;  pectoral  long,  as 
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long  as  head,  almost  reaching  anal  fin;  ventrals  short,  1^  in  pectoral. 
Color  of  male  in  alcoliol,  dusky,  with  ten  or  eleven  darker  vertical  bars  extend- 
ing from  median  line  of  back  to  below  lateral  line,  the  anterior  ones  narrow, 
those  on  posterior  part  of  body  broader ;  the  spaces  between  these  bars  with 
small,  dark  punctulations ;  top  and  sides  of  head  profusely  pnnctnlate;  a 
dark  suborbital  spot ;  spinous  dorsal  black  on  membrane  connecting  first 
two  or  three  spines,  the  rest  of  spinous  part  punctate,  and  edged  with  black; 
a  small  black  spot  on  posterior  part;  soft  dorsal  more  or  less  mottled; 
caudal  paler,  some  black  on  tip  and  edges;  anal  profusely  covered  with  fine 
dark  points,  thickest  on  edge ;  ventrals  blue-black ;  pectorals  pale.  Length 
2  inches.  Found  by  us  only  in  the  Minnesota  Kiver  at  the  outlet  of  the  Big 
Stone  Lake.  Though  differing  somewhat  from  typical  specimens  of  E,  nigrum, 
our  specimen  is  apparently  a  breeding  male  of  that  species. 

22.  Peroa  flaveacens  (Mitchill).     Yellow  Perch;  Binged  Perch.    Little  Minnesota 

River  at  Browns  Valley,  common;  Little  Minnesota  River  near  Sisseton 
Indian  agency,  2  specimens;  Big  Stone  Lake  at  Creager's  farm,  common;  Big 
Stone  Lake  at  Ortonville,  common.    Especially  numerous  in  Big  Stone  Lake. 

23.  8tiaK>8tedionvitreiim  (Mitchill).     Wall-eyed  Pike ;  Pike  Perch,    Big  Stone  Lake 

at  Creager's  farm,  6  specimens ;  Big  Stone  Lake  at  Ortonville,  4.  An  excel- 
lent food-fish  and  frequently  taken. 

24.  AplodinotuB  gnumiens  Rafinesque.    Sheepshead;  White  Perch;  Croaker.    Little 

Minnesota  River  at  Browns  Valley,  2  specimens ;  Big  Stone  Lake  at  Creager's 
£urm,  5 ;  Big  Stone  Lake  at  Ortonville,  2.  This  species  reaches  a  weight  of 
4  to  6  pounds,  but  is  not  much  prized  as  food.  It  is  much  sought  afler  by 
the  boys  for  the  otolith  of  the  ear — ''luck  stones  in  the  head.'' 

MINNESOTA   RJVER. 

The  Minnesota  Biver  is  255  miles  long  and  occupies  a  deep,  somewhat 
regular  valley  from  150  to  250  feet  below  the  level  of  the  surrounding 
country,  and  from  1 J  to  2J  miles  wide.  The  upper  part  of  this  valley 
extends  from  Traverse  Lake  to  Mankato  in  a  southeasterly  direction 
for  175  miles.  The  lower  course  extends  from  Mankato  in  a  northeast- 
erly direction  to  the  Mississippi  Kiver,  7  miles  below  the  falls  of  St 
Anthony.  The  river  is  subject  to  great  fluctuations,  as  is  shown  by 
the  flood-plain,  which  is  frequently  more  than  one  hundred  times  the 
width  of  the  river.  The  bed  is  of  sand  and  mud.  Huge  sand-banks 
along  the  shores  and  in  the  middle  of  the  stream  are  common. 

Ortonville^  Minn.j  July  18j  1892. — The  Minnesota  Kiver  was  exam- 
ined a  mile  below  Big  Stone  Lake,  just  below  the  mill.  The  river  here 
during  the  summer  season  is  a  mere  brook,  winding  among  the  knobs 
of  granite  that  outcrop  in  the  valley.  The  size  of  the  stream  at  the 
outlet  of  the  lake  can  scarcely  be  estimated,  since  half  a  mile  below 
it  receives  a  western  tributary,  the  Wheatstone,  and  a  mile  below  the 
foot  of  the  lake  it  is  dammed,  so  that  the  waters  of  the  two  streams  are 
collected,  forming  a  marshy  mill-pond  from  the  dam  to  the  lake.  Below 
the  dam  the  course  of  the  river  is  almost  straight  for  half  a  mile,  and 
here  it  is  from  3  to  5  miles  wide  and  from  12  inches  to  2  feet  deep,  with 
a  current  of  possibly  1^  to  2  miles  per  hour.  The  immediate  banks  are 
low  and  fringed  with  willows,  and  the  bed  ia  o^  ^u^  ^axi^  ^\A  ^^j^^« 
In'additioii  to  the  waters  from  the  lake  and  the  ^W\iea.ta\/ci^^  X^^  ^Xx^^asss. 
F.  B.  9S 23 
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is  fed  by  a  few  cold  springs  which  babble  from  the  sand  below  the  mill- 
dam.  Small  fish  were  numerous  below  the  dam,  every  haul  of  the  seine 
landing  great  numbers  of  Ictiob^is  carpiOj  Pimephales  notatusy  and  yoong 
black  bass. 

Montevideo^  Minn.j  July  19, — The  Minnesota  Kiver  at  this  place,  after 
flowing  45  or  50  miles  and  receiving  the  waters  from  the  Tellow,  Lae 
qui  Parle,  Pomme  de  Terre,  and  Chippewa  rivers,  is  a  stream  abont 
100  feet  wide  and  from  4  to  7  feet  deep.  The  flood-plain  at  this  place 
is  more  than  a  mile  wide  and  from  8  to  15  feet  above  low  water.  The 
banks  and  hills  are  timbered  with  a  growth  of  small  trees 3  there  is 
but  little  vegetation  growing  in  the  water.  The  stream  has  a  current 
of  possibly  2  miles  per  hour.  The  bed  is  of  mud,  very  deep  near  the 
shores,  and  the  water  is  of  a  light  clay  color,  due  to  the  great  quanti- 
ties of  that  material  held  in  suspension.  The  locality  was  not  a  good 
one  for  making  collections.  Eepeated  efforts  were  made  with  a  45-foot 
seine,  but  comparatively  few  fishes  were  taken. 

Wheatstone  RiveVj  MiUhanJcy  8.  JDaJcj  July  19. — ^This  is  a  small  tribu- 
tary, about  25  miles  in  length,  rising  in  Grant  County,  South  Dakota, 
about  25  miles  southeast  of  Ortonville,  flowing  in  a  generally  south- 
easterly direction  and  joining  the  Minnesota  River  almost  at  the  place 
where  it  leaves  the  lake.  In  fact,  sediment  brought  by  this  stream  has 
possibly  contributed  to  form  the  south  banks  of  the  lake,  much  as  the 
sediment  of  the  Little  Minnesota  Eiver  has  formed  the  southern  shore 
of  Lake  Traverse.  The  stream  was  fished  at  Millbank,  12  miles  from 
its  mouth.  At  this  place  it  is  only  a  meadow  brook,  a  series  of  long, 
narrow  ponds  3  to  5  feet  in  depth,  connected  by  shallow  ripples  only  a 
few  inches  in  depth.  The  bed  is  of  mud,  and  the  water  turbid  and 
warm.  The  banks  of  the  stream  are  low  and  devoid  of  all  vegetable 
life  except  grasses,  there  being  neither  trees  nor  shrubs  to  shelter  the 
water.  The  water  contained  considerable  pond  vegetation,  and  in 
places  was  covered  with  ditch-weed.  Several  species  of  fish,  such  as 
Cato8tomu8  teres,  Ameiurus  nebulosus,  Pimephales  notatuSy  and  a  great 
many  pickerel,  ascend  the  stream  as  far  as  Millbank  to  spawn. 

Pomme  de  Terre  River ,  Appleton,  Minn.,  July  20. — This  stream  is  in 
striking  contrast  to  the  other  rivers  in  this  vicinity.  Instead  of  bare 
banks,  mud  bottoms,  and  clouded  waters,  here  the  banks  were  veil 
shaded  with  elm,  willow,  and  box-elder,  which  grew  to  the  very  margin 
of  the  stream  and  overhung  the  water,  shading  and  in  some  places 
almost  concealing  the  stream.  The  water  was  clear  and  cool,  59<^,  and 
flowed  over  a  bed  of  sand  and  coarse  gravel.  The  mouth  of  the  Pomme 
de  Terre  Eiver  is  20  miles  from  Big  Stone  Lake,  and  30  feet  lower  in 
altitude.  It  drains  an  area  of  more  than  900  square  miles,  and  dis- 
charged at  the  time  visited  about  80  cubic  feet  of  water  per  second. 
It  rises  in  a  lake  bearing  the  same  name  as  the  river,  in  Grant  Conntyf 
Minn.,  60  miles  from  Appleton,  which  is  8  miles  from  the  mouth.  The 
stream  is  very  crooked,  but  in  a  general  direction  flows  south.    At 
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Apploton  the  bed  of  the  stream  is  30  feet  wide,  with  a  flood-plain 
three-quarters  of  a  mile  wide.  The  stream  receives  the  waters  of 
several  small  lakes  and  tributaries,  making  an  average  depth  of  from 
L  to  3  feet.  The  numerous  ripples  are  shallow,  broad,  and  rapid.  In 
manv  places  the  bottom  is  thickly  covered  with  a  rank  growth  of  water 
vegetation.  This  grass  and  weeds  fasten  to  and  about  the  sides  of  the 
rocks,  reaching  a  length  of  from  2  to  3  feet,  and  forming  a  thick  green 
mass  which  entirely  hides  the  bed  of  the  stream,  thus  affording  a 
splendid  place  of  concealment  for  small  fish,  two  or  three  species  of 
which  appear  to  be  particularly  fond  of  this  retreat. 

The  bed  of  the  stream  is  smooth,  with  nothing  to  offer  obstruction  to 
the  seine  except  a  few  granite  bowlders.  Collections  were  made  just 
below  the  mill  on  the  north  side  of  the  town,  where  the  stream  literally 
swarmed  with  fish.  At  this  place  a  high  dam  is  built  across  the  river, 
which,  however,  is  provided  with  a  fish-ladder,  the  practical  working  of 
which  is  good.  It  consists  of  strong  board  boxes,  2^  by  4  feet  and  14 
inches  deep,  arranged  in  series,  so  that  fish  can  easily  pass  from  one  to 
the  other.  When  the  water  was  drawn  from  the  topmost  box  it  was 
found  to  contain  nearly  200  fish  of  various  sizes,  and  others  before  the 
water  was  withdrawn  could  be  seen  passing  from  one  box  to  another, 
and  from  the  last  box  into  the  pond  above.  Crowded  about  the  foot  of 
the  ladder  were  swarms  of  fish,  principally  CatostoimiSy  Pimephales^  and 
Hybcpsis.  A  recent  law  of  Minnesota  requires  the  owners  of  dams  to 
build  and  maintain  fish-ladders  of  this  pattern ;  and  it  is  hoped  that 
the  law  will  be  rigidly  enforced. 

Chippewa  Riverj  Montevideo^  Minn.j  July  19. — ^The  Chippewa  River 
is  another  northern  tributary  of  the  Minnesota,  and,  like  that  river, 
shows  signs  of  having  served  as  a  waterway  when  the  supply  of  water 
was  much  greater  than  at  present,  the  valley  being  totally  out  of  pro- 
portion to  the  size  of  the  present  stream.  The  area  drained  by  this  river 
is  much  greater  than  that  drained  by  the  Pomme  de  Terre,  being  1,800 
or  1,900  square  miles.  Montevideo  is  near  the  mouth  of  the  stream  and 
the  country  around  is  much  broken  and  eroded,  the  higher  lands  stand- 
ing as  points  or  knobs  from  around  which  the  soil  has  been  removed  by 
erosion.  The  stream  at  Montevideo  has  a  broad  valley  well  overgrown 
with  maples,  elms,  box-elder,  and  birch,  some  of  which  reach  a  consid- 
erable size  and  might  almost  be  designated  as  forest  trees.  The  stream 
flows  in  a  southwesterly  direction  between  the  banks  of  drift,  which 
are  40  feet  apart.  The  depth  of  the  water  is  about  6  feet.  The  bed 
and  the  banks  are  of  mud  for  the  most  part.  Three-quarters  of  a  mile 
below  Montevideo  a  ford  was  found  at  a  deep,  swift  ripple,  where  the 
bed  was  of  sand  and  gravel.  Patches  of  waterweed  along  the  edges 
and  in  the  swifter  water  were  the  prevailing  vegetation.  A  few  crawfish 
were  taken,  and  a  large  bed  of  clams  was  discovered,  from  which  were 
taken  four  species. 
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ANNOTATED  LIST  OP  THB  PISHES  OP  THE  MINNESOTA  RIVER   AND  TRIBUTARIES. 

1.  LepiBOBteuB  osaeus  (Linuffius).     Gar  Pike;  Long-nosed  Pike;  Needle-billed  Pike. 

Minnesota  River  at  Ortonville,  1  specimen.  Reported  common  by  tbe.loeal 
fishermen,  bat  only  a  very  young  individual,  about  4  inches  long,  was  taken. 

2.  Ameiums  nebnloauB  (Le  Sueur).     Common  Bullhead;  Homed  Pout.    Minnesota 

River  at  Ortonville,  1  specimen;  Pomme  de  Terre  at  Appleton,  7;  Chippewa 
River  at  Mont-evideo,  5.    No  large  specimens  taken ;  average  4  or  5  incbea. 

3.  Notnrus  gyrinua  (Mitchill).    Pomme  de  Terre  at  Appleton,  2  specimens;  Chip- 

pewa River  at  Mont-evideo,  2.  This  species  is  rare  and  apparently  not 
widely  distributed  in  this  valley. 

4.  CatOBtomuB  teres  (Mitchill).    Small-scaled  Sucker.    Minnesota  River  at  Orton- 

ville,  common;  Pomme  de  Terre  at  Appleton,  abundant;  Chippewa  River  at 
Montevideo,  1  specimen.  An  abundant  and  widely  distributed  species  in 
this  region,  entering  small  streams,  and  apparently  preferring  quiet  or  even 
stagnant  water. 

5.  lotiobiui  carpio  (Rafinesque).    Minnesota  River  at  Ortonville,  very  abundant 

above  the  dam;  all  specimens  small;  none  exceeding  4  inches;  too  yonng 
for  certain  identification. 

6.  Can>iode8  velifer  (Rafinesque).    Quillback.   Pomme  de  Terre  River  at  Appleton, 

very  abundant,  but  specimens  young. 

7.  Moxostoxna  macrolepidotum  duquesnei  (LeSueur).     Hedhorse  ;  White  Sucker. 

Minnesota  River  at  Montevideo,  rare.  This  species  apparently  prefers  the 
larger  streams  and  lakes. 

8.  Campoatoma  anomalum  (Rafinesque).    Stone-lugger;  Stone-roller.    Wheatstone 

Creek  at  Millbank,  4  specimens;  Ponmie  de  Terre  River  at  Appleton,  6. 
Rare  in  this  region;  taken  only  from  the  swift  waters  of  the  ripples. 

9.  Pimephalea  notatus  (Rafinesque).     Minnesota  River  at  Ortonville,  abundant; 

Pomme  de  Terre  River  at  Appleton,  6  specimens ;  Chippewa  River  at  Mon- 
tevideo, abundant.  This  species  was  found  collected  below  the  dams  of  the 
streams  and  was  particularly  numerous  below  the  dam  in  Pomme  de 
Terre  River.    The  largest  specimens  averaged  3  inches  in  length. 

10.  Pimephalea  promelas  Rafinesque.    Chippewa  River  at  Montevideo,  15  speci- 

mens; Minnesota  River  at  Ortonville,  12.  Chin  and  snout  much  tnberded; 
the  tubercles  on  the  snout  arranged  in  three  rows,  three  in  the  first,  five  in 
the  second,  and  seven  in  the  third. 

11.  Notropia  delicioaua  (Girard).    Minnesota  River  at  Ortonville,  150  specimens; 

Wheatstone  Creek  at  Millbank,  common;  Chippewa  River  at  Montevideo, 
abundant;  Pomme  de  Terre  River  at  Appleton,  abundant;  Minnesota  RiTer 
at  Montevideo,  5.  There  is  a  considerable  difference  in  the  size  and  color  of 
specimens  taken  from  the  Minnesota  River  at  Ortonville  and  tlioee  from  the 
Chippewa  River.  The  average  measurements  of  the  former  are:  Lengrtb,56 
mm. ;  head,  13  mm. ;  depth.  14  mm. ;  lateral  line,  37;  scales  before  dorsal,  13< 
Those  of  the  Chippewa  River  measure  as  follows:  Length,  47  mm.;  bead, 
Hi  mm.;  depth,  11  mm.;  lateral  line,  36;  scales  before  dorsal,  14. 

12.  Notropia  TRrhipplii  (Girard).     Chippewa  Kiver  at  Montevideo, 2 specimens.   A 

very  rare  species  in  these  waters.  Specimens  in  good  color,  and  differing 
only  very  slightly  from  those  taken  in  Indiana,  Kentucky,  and  Tennessee, 
where  it  is  abundant.    Average  length,  2^  inches. 

13.  Notropia  dilectua  (Girard).     Pomme  de  Terre  River  at  Appleton,  abundant; 

Chippewa,  at  Montevideo,  24  specimens ;  Minnesota  River  at  Montevideo,  1- 
This  species  was  far  more  abundant  in  Pomme  de  Terre  River,  where  the 
largest  specimens  in  the  best  color  were  taken.    The  back  is  olive  green,  the 


INVESTIGATIONS   IN   MINNESOTA   AND  NORTH  DAKOTA.      357 

sides,  l)ellj,  and  Jaws  dashed  with  carmine  red,  through  which  a  silvery 
pigment  shows.  This  is  one  of  the  most  abundant  species  found  in  the 
boxes  of  the  fish-ladder,  and  collected  about  the  opening  or  foot  of  it.  The 
one  specimen  taken  at  Ortonville  differs  somewhat  from  the  other  specimens. 
The  head  was  more  sharply  pointed;  back  not  elevated;  belly  deourved; 
lateral  line  parallel  with  belly;  vertebral  stripe  narrow  but  distinct;  lat- 
eral stripe  wide  and  of  a  deep  metallic  blue;  sides  below  lateral  line  washed 
with  red.     Scales  in  lateral  lines,  40;  scales  before  dorsal,  14. 

ETotioplBmegalop8(Bafinesque).  Common  Shiner;  Silver  sides,  Minnesota  River 
at  Ortonville,  common ;  Minnesota  River  at  Montevideo,  abundant ;  Wheat- 
stone  Creek  at  Millbank,  abundant ;  Pomme  de  Terro  River  at  Ap^Ieton, 
common ;  Chippewa  River  at  Montevideo,  common.  This  species  is  widely 
distributed  and  was  very  abundant  at  every  station  visited. 

Notropis  heterodon  (Cope).  Pomme  de  Terre  River  at  Appleton,  common; 
Wheatstone  Creek  at  Millbank,  19  specimens. 

ITotropis  Booplfer-  Eigenmann  &  Eigenmann.  Pomme  de  Terre  River  at 
Appleton,  1  specimen. 

Ethlnichthya  cataractse  dulcis  (Girard).  Dace.  Pomme  de  Terre  River  at 
Appleton,  2  specimens.    Length,  2f  inches.    Color,  very  dark. 

HybopsiB  kentuckienBis  (Rafinesque;.  Taken  at  every  station  in  the  Minne- 
sota Valley,  but  the  individuals  were  neither  large  in  size  nor  abundant  in 
numbers.  There  are  some  external  differences  in  the  specimens  from 
various  stations.  Those  from  the  Minnesota  River  at  Ortonville  were  all 
young  and  light  in  color ;  those  from  the  more  stagnant  waters  of  Wheat- 
stone  Creek  are  larger  and  quite  dark;  while  the  sides  and  bellies  of  many 
of  the  specimens  from  the  Pomme  de  Terre  are  marked  with  large,  dark  spots. 

BemotUuB  atromaoulatua  (Mitchill).  Homed  Dace;  Creek  Chub.  Minnesota 
River  at  Ortonville,  4  specimens ;  Wheatstone  Creek  at  Millbank,  4;  Pomme 
de  Terre  at  Appleton,  abundant;  Chippewa  River  at  Montevideo,  12  speci- 
mens. This  species,  while  far  from  being  as  abundant  here  as  in  the  Middle 
and  Southern  States,  was  more  plentiful  than  the  last-named  species. 

NotemigonuB  ohryBoXeuouB  (Mitchill).  Golden  Shiner,  Minnesota  River  at 
Ortonville,  1  specimen ;  Wheatstone  Creek  at  Millbank,  5.  A  rare  species, 
but  the  specimens  are  large  and  in  fine  color. 

PercopaiB  guttatua  (A'gassiz).  Trout  Perch,  Minnesota  River  at  Monteyideo, 
3  specimens.  Specimens  from  this  locality  are  not  so  hardy  as  those  taken 
from  the  lake. 

E'nndiiliiB  diaphanus  (Le  Sueur).  Mud  Minnotc;  Top  Minnoto,  Minnesota 
River  at  Ortonville,  2  specimens ;  Wheatstone  Creek  at  Millbank,  5 ;  Pomme 
de  Terre  River  at  Appleton,  common;  Chippewa  River  at  Montevideo,  7; 
Minnesota  River  at  Montevideo,  common.  This  species  prefers  the  more 
quiet  waters,  and  was  not  taken  from  ripples  or  swift  currents. 

LncluB  luciuB  (Linn«BUs).  Pike;  Northern  Pickerel,  Minnesota  River  at  Orton- 
ville, 10  specimens ;  Wheatstone  Creek  at  Millbank,  common ;  Pomme  de  Terre 
at  Appleton,  6 ;  Chippewa  River  at  Montevideo,  15 ;  Minnesota  River  at  Mon- 
tevideo, 4.  While  this  species  prefers  the  lakes,  it  is  by  no  means  confined  to 
these  waters,  but  is  common  in  streams  and  very  abundant  in  the  Chippewa 
River  and  Wheatstone  Creek.  It  ascends  the  latter  stream  from  Big  Stone 
Lake,  since  the  water  connection  during  high  water  is  almost  direct. 

Euoalia  InconBtana  (Klrtland).  Brook  Stickleback.  Minnesota  River  at  Orton- 
ville, specimens  very  small  and  poorly  colored. 

AmblopliteB  rapeatris  (Rafinesque).  Rock  bass;  Goggle-eye;  Red-eye,  Minne- 
sota River  at  Ortonville,  3  specimens ;  Pomme  de  Terre  River  at  Appleton, 
10;  Chippewa  River  at  Montevideo,  7;  Minnesota  River  at  Montevideo,  2. 
An  excellent  food-fish,  thriving  well  in  the  lakes,  but  not  taken  in  quantities 
from  the  streams. 
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26.  LepomiB  pallidus  (Mltohill).    Blue  Suftfish,    Minnesota  River  at  OrtonviUe, 

3  specimens.    Rare  in  the  rivers  of  this  region ;  specimens  all  small. 

27.  LepomiB  megalotis  (Rafinesque).    Blue-gill,    Wheatstone  Creek  at  MilllNink, 

rare;  Pomme  de  Terre  River  at  Appleton,  3  specimens. 

28.  MicropteniB  Balmoides(Lao^pMe).   Zarge^mouth  Black  Bass,    Minnesota  River 

at  Orton  ville,  common ;  Chippewa  River  at  Montevideo,  6  specimens ;  reported 
by  local  fishermen  very  abundant  in  the  Chippewa  River  and  eqnally  eo 
above  the  dam  at  Montevideo. 

29.  MioropteruB  doXomieu  Lac^pMe.    SmaJUnumth  Black  Bass,    Chippewa  Rirer 

at  Montevideo,  rare ;  very  few  specimens  were  taken. 

30.  EtheoBtoma  nigrum  Rafinesqne.    Johnny  Darter,    Minnesota  River  at  Orton- 

viUe, 25  specimens ;  Wheatstone  Creek  at  MiUbank,  1 ;  Pomme  de  Terre  Rirer 
at  Appleton,  1;  Chippewa  River  at  Montevideo,  38;  Minnesota  River  st 
Montevideo,  4.  This  is  by  far  the  most  abundant  darter  in  the  streams 
of  this  region,  which  seem  to  be  particularly  adapted  to  its  growth. 

31.  EtheoBtoma  aspro  (Cope  &,  Jordan).    Black-sided  Darter,    Minnesota  River  at 

OrtonviUe,  1  specimen;  Chippewa  River  at  Montevideo,  45.  Not  widely 
distributed  in  this  region,  nor  large  except  at  the  last-named  station. 

32.  EtheoBtoma  iowaa  (Jordan  &,  Meek).    Pomme  de  Terre  River  at  Appleton,  13 

specimens;  Wheatstone  Creek  at  Millbank,  3. 

33.  Peroa  flaveaoena  (MitchiU).     Yellow  Perch;  Eing  Perch.    Minneaota  River  at 

OrtonviUe,  common;  Wheatstone  Creek  at  MiUbank,  abundant;  Pomme  de 
Terre  River  at  Appleton,  4  specimens. 

34.  Stisoatedionvitretim  (MitchiU).    WalUeged  Pike;  Pike  Perch,   Minnesota  Riyer 

at  OrtonviUe,  3  specimens ;  Minnesota  River  at  Montevideo,  2. 

THE  DAKOTA  OR  JAMES   RIVER. 

The  James  Kiver  is  essentially  a  prairie  stream  rising  in  the  south- 
western part  of  Nelson  County,  North  Dakota,  near  DevU  Lake,  and 
flowing  in  a  general  southerly  direction  for  nearly  400  miles  before 
joining  the  Missouri  Eiver.  It  makes  its  way  between  a  low  ridgo  or 
elevation  on  the  west  side  and  the  Plateau  du  Goteau  des  Prsdries  on 
the  east.  The  former  separates  it  from  the  Missouri,  and  the  latter 
from  the  Minnesota.  It  ip  one  of  the  chief  tributaries  of  the  Missouri 
in  North  Dakota,  but  its  drainage  area  is  much  restricted  by  the  eleva* 
tions  on  either  side,  and  hence  the  amount  of  water  it  discharges  is 
relatively  small.  The  stream  was  examined  at  two  i>oint8,  La  Monie 
and  Jamestown. 

La  Moure,  N.  Dak.f  July  27. — La  Moure  is  on  the  Fargo  and  South- 
western branch  of  the  Northern  Pacific  Bailroad,  100  miles  southwest 
of  Fargo  and  over  250  miles  from  the  mouth  of  the  river.  Here  the 
valley  is  not  more  than  10  or  15  miles  wide,  the  hills  rising  gentlf 
on  either  side  to  a  height  of  about  150  feet.  The  immediate  valley  or 
flood-plain  of  the  river  is  about  2  miles  wide,  level,  and  very  fertile. 
The  width  of  the  stream  will  not  exceed  15  yards,  and  its  depth  will 
average  3  or  4  feet.  The  current  is  slow,  not  more  than  half  or  three- 
quarterf^  of  a  mile  per  hour.  The  stream  is  very  crooked  and  has  low, 
steep  banks.  The  bed  of  the  stream  is  of  fine  mud,  several  inches  deep, 
which  is  overgrown  with  a  thick  mat  of  pond  vegetation,  consisting  of 
bladderwort,  water  milfoil,  chara,  etc.,  which  in  places  grow  entirely 
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NS8  the  chanDel,  almost  to  the  surface  of  the  water.  The  stream 
fished  at  Powers  Ford,  3  miles  north  of  the  town,  where  the  mud  in 
bed  of  the  stream  gave  place  to  a  bed  of  gravel  and  the  banks  were 
luffident  slope  to  pef  mit  the  landing  of  the  seine.  Temperature  of 
water,  81o. 

%fnestownj  N.  Dak.,  August  28, — The  James  Eiver  was  fished  the  sec- 
time  at  Jamestown,  aboat  55  miles  northeast  of  La  Moure.     The 
racter  of  the  country  is  similar  to  that  around  La  Moure.    The  hills, 
ever,  are  farther  from  the  river.    The  soil  contains  a  great  many 
e  bowlders,  but  these  are  mostly  small.    It  is  also  filled  with  banks 
oarse,  water-worn  gravel,  containing  clay  and  iron  nodules.    The 
r  at  this  point  is  about  18  to  20  feet  wide  and  from  2  to  3  feet  deep, 
stream  is  obstructed  here  by  a  high  dam  built  for  power  purposes, 
collecting  was  done  below  the  dam,  where  the  stream  is  composed 
series  of  ripples,  and  the  water  runs  rapidly  over  a  clean  gravelly 
The  banks  of  the  stream  are  composed  of  drift,  covered  with 
station  that  grows  to  the  water's  edge.    The  banks  are  also  lined 
1  a  natural  growth  of  small  timber,  such  as  box-elder,  maple,  elm, 
three  varieties  of  willow.    There  is  a  scant  water  vegetation  where 
stream  was  examined,  which  covers  the  large  stones  of  the  bottom. 
ew  crawfish  were  found,  and  also  a  few  water-snails.    The  stream 
rmed  with  small  ^^Yie^^y Rhinichthys  was  taken  by  hundreds;  Fime- 
les,  NotropiSj  and  Etheostoma  were  also  well  represented.    The  stream 
his  place  is  well  adapted,  to  darters  and  dace,  being  quite  clear 
cool.    The  temx)eratui*e  of  the  water,  60°,  would  indicate  consider- 
)  spring  water,  though  no  springs  were  observed. 
ipestem  Greek,  Jamestown,  N.  Dak.,  July  27, — This  is  a  small  western 
utary  of  the  James  Eiver,  flowing  nearly  parallel  with,  and  between, 
same  two  ranges  of  hills.    It  is  about  50  miles  in  length,  narrow 
deep.    It  is  a  poor  stream  in  which  to  make  collections,  since  no 
>les  were  to  be  found.    The  water  is  clear;  the  temperature  62o. 

ANNOTATED  LIST  OP  PISHES  FROM  THE  JAMES  RIVER. 

LzneianxB  nebnlosas  (Le  Sueur).     Catfish.    Taken  at  La  Moure  and  Jamestown. 

Specimens  all  small  at  Jamestown ;  several  12  inches  long  from  La  Monre. 
wineiunxB  natalis  (Le  Sueur).    Tellow  Cat,    Five  specimens  taken  at  La  Moure, 
jiieiurus  melas  (Bafinesqne) .    Taken  from  the  James  Riyer  and  Pipestem  Creek ; 

reported  6ommon  by  local  fishermen. 
'atostomaa  terea  Mitchill.     White  Sucker;  Small-scale  Sueker.    Taken  at  both 

stations ;  very  abundant  at  La  Moure. 
loxoBtomamaorolepidotain  duquesnei  (Le  Sueur).    Redhorse;  White  Sucker, 

Taken  at  Jamestown,  but  rare. 
lampoatoma   anomalnm    (Rafinesque).     Stone-lugger;  Doughhelly.    Taken  at 

Jamestown  in  abundance.    This  is  the  first  station  where  this  species  was 

taken  in  large  numbers. 
imephales  notatus  (Rafinesque).    La  Moure  and  Jamestown.    Many  small 

specimens  were  taken  at  the  first  station^  less  common  at  the  second. 
imephales  promelaa  (Rafinesque).  Common  at  La  Moure. 
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9.  Hybognathus  nuohalia  (Agassiz).    Jamestown,  very  rare.    Seldom  met  within 

this  region.    Specimens  of  mediam  size  and  in  good  color. 

10.  Notropis  megalopB  (Rafinesque).    La  Moare  and  Jamestown;  abundant. 

11.  Notropis  deliciosuB  (Girard).    La  Moure;  Jamestown.     Rare  at  the  former, 

quite  common  at  the  latter  place.  Many  specimens  infested  with  a  flat  white 
worm,  which  inhabits  the  abdominal  cavity.  These  parasites  were  from 
30  to  50  mm.  long  and  about  2  mm.  wide. 

12.  NotroplB  oayaga  Meek.    James  River  at  Jamestown,  16  specimens,  very  large. 

13.  Hybopais  kentackiensia  (Rafinesque).    Biver  Chub,    Common  in  James  BlTer 

and  Pipestem  Creek. 

14.  Semotilua  atromaculatas  (Rafinesque).     Creek  Chub,    James  River  and  Pipe- 

stem  Creek.    Not  common  nor  large  in  size. 

15.  Rhlxdohthya  atronasuB  (Mitchill).    Black-noeed  Dace.    Common  at  La  Moore 

and  Jamestown ;  prefers  cool  and  swift  water. 

16.  LuoiuB  luciuB  (Linnseus).    Pickerel;  Pike,    Jamestown,  abundant  in  the  mill- 

pond;  very  fine  specimens  taken  with  hook  and  line. 

17.  BtheoBtoxna  nigrum  Rafinesque.    Johnny  Darter.    Jamestown;  more  than  a 

hundred  specimens  taken  from  one  ripple.  Color  very  dark;  V-shaped 
markings  on  the  side  very  distinct. 

18.  BtheoBtoma  aspro  (Cope  &  Jordan).     Black-eided  Darter,    A  single  specimeD 

taken  at  Jamestown. 

19.  Etheostoxna  icwas  Jordan  &.  Meek.    Jamestown,  50 specimens;  more  abundant 

than  E.  nigrum. 
Eleven  examples  give  the  following  measurements : 


Length. 

Head. 

Depth. 

Lat.  line. 

DoraaL 

AnaL 

UMIti 

mm. 

mm. 

50 

14 

9 

55 

IX-10 

US 

52 

14 

10 

53 

X-U 

n-7 

50 

14 

9 

53 

X-9 

II-7 

50 

14 

10 

55 

IX-10 

II-8 

47 

13 

9 

54 

IX-U 

11-7 

53 

14 

11 

50 

X-10 

11-7 

51 

14 

10 

55 

IX-U 

n-7 

46 

13 

11 

55 

IX-10 

II-« 

46 

13 

9 

53 

IX-10 

11-7 

46 

13 

9 

55 

IX-11 

II-7 

47 

13 

.  9 

55 

IX-10 

II-7 

Scales  with  pores  in  lateral  line  from  25  to  28,  very  variable. 
20.  Perca  flavescena  (Mitchill).     Yellow  Perch;  Bing  Perch.    Five  small specimenB 
taken  at  Jamestown ;  reported  common  in  deep  water. 


THE    RED    RIVER    OF    THE    NORTH. 


The  Red  River  of  the  North,  iu  the  United  States,  consists  of  the 
upper  and  middle  coarse  of  the  southern  inlet  of  Lake  Winnipeg.  It 
flows  in  a  direction  contrary  to  that  of  the  streams  on  either  side  of  it, 
and  apparently  makes  its  *way  against  rising  ground.  The  Red  River 
lies  wholly  within  drift  territory,  but,  unlike  most  other  rivers,  flows 
against  or  opposite  to  the  coarse  of  the  glacier.  This  is  not  the  case 
with  many  of  its  tributaries,  however,  that  seem  naturally  to  take  a 
southern  course  until  in  the  immediate  valley  or  flood-plain  of  the  Red 
River,  when  they  turn  sharply  and  flow  toward  the  larger  stream.  The 
broad  valley  of  the  Red  River  of  the  Korth  is  very  level,  and  widens 
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gradually  to  the  northward.  The  soil  is  a  deposit  of  fine  sand  and 
clay,  the  surface  of  which  is  generally  free  from  bowlders.  The  narrow 
valley  that  the  river  now  occupies  has  been  cut  down  by  erosion  from 
50  to  75  feet  below  the  surrounding  country.  Concerning  the  forma- 
tion of  the  valley  or  flood-plain,  there  is  abundant  evidence  everywhere 
to  show  that  it  has  been  the  bed  of  a  great  inland  lake. 

Moarheadj  Minn.j  July  25. — Fished  in  the  Bed  River  of  the  North, 
north  of  that  city.  The  river  here  is  75  feet  wide  and  very  crooked  and 
muddy.  It  looks  like  a  great  drainage  ditch,  filled  with  foul,  muddy 
water.  The  color  of  the  water  is  very  light,  owing  to  the  great  quan- 
tities of  very  fine  light  clay  held  in  suspension.  The  bed  of  the  river 
is  of  clay,  very  uneven,  and  worn  in  parallel  grooves.  The  banks  are 
of  mud,  which,  along  the  water's  edge,  is  soft  and  deep.  The  imme- 
diate banks  of  the  river  are  about  10  feet  above  the  water  and  are 
covered  with  a  natural  growth  of  ash,  elm,  oak,  box- elder,  and  maple. 
There  apx)ears  to  be  little  or  no  vegetable  life  in  the  stream,  not  even 
growing  in  the  water's  edge.  The  great  amount  of  sediment  of  fine 
clay  in  the  water  appears  to  be  detrimental  to  both  animal  and  vege- 
table life,  and  especially  to  the  latter.  No  water  insects  or  larvae  were 
found.  A  few  crawfish  were  taken,  and  one  empty  clam  shell  was 
observed.  The  river  was  seined  with  a  45-foot  seine,  which  brought  to 
the  shore  sufficient  numbers  of  a  few  specimens  of  fishes  to  indicate 
that  they  were  reasonably  abundant.  Moon-eyes,  or  skipjacks,  were 
in  greatest  abundance;  goggle-eyes  and  suckers  were  common;  two 
species  of  catfish  were  reported  numerous  by  local  fishermen ;  one  large 
ling  {Lota  lota  nuLculosa)  was  taken;  minnows  and  darters  were  rare; 
Hybopsis  storeriantis  was  common  and  very  large. 

Grand  Forks,  N.  Ddk.j  August  9. — The  Red  River  was  pretty  thoroughly 
seined  at  a  point  2  miles  above  the  town.  The  water  was  not  so  deep 
as  where  it  was  examined  at  Moorhead,  Minn.  The  general  character 
of  the  river  remains  about  the  same.  The  shore  lines  and  flood  plains 
are  of  the  same  fine,  adhesive  mud,  and  the  bottom  is  of  the  same  tough 
bowlder  clay.  The  water  here  has  not  only  cut  a  ditch  through  the  loose 
fine  material  of  the  lake  sediment,  but  it  has  worn  several  feet  into  the 
tough  clay  at  the  bottom.  There  is  no  vegetation  in  the  muddy  water, 
but  the  flood-plain  and  the  banks  seem  well  adapted  to  the  growth  of 
trees,  which  cover  many  miles  with  a  growth  of  elder,  basswood,  iron- 
wood,  and  oak.  At  the  city  of  Grand  Forks,  2  miles  below  the  point 
where  the  river  was  examined,  the  Red  River  of  the  North  is  joined  by 
the  Bed  Lake  River  from  the  northeast.  The  country  between  these 
rivers,  for  several  miles  from  their  union,  is  of  river  deposit,  and  has 
been  covered  by  a  dense  growth  of  large  deciduous  trees.  The  water 
of  the  river  is  usually  very  muddy.  The  depth  of  the  water  is  pretty 
even  throughout  the  summer,  but  in  the  spring  the  water  frequently 
rises  30  feet  or  more  on  account  of  ice  gorges. 

There  are  several  local  fishermen  here,  who  fish  principally  with  trot 
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lines.  Catfish,  suckers,  moon-eyes,  and  wall-eyed  pike  are  the  most 
common  varieties.  The  catfish  grow  to  a  large  size.  Both  genera, 
Ameiurus  and  IctaluruSj  are  common.  One  small  Etheostoma  was  taken. 
Two  large  turtles  (too  large  to  be  preserved  and  hence  unidentified)  were 
captured  with  the  seine. 

Otter  Tail  River^  Breckenridge^  Minn.^  July  23. — ^This  is  one  of  the 
largest  eastern  tributaries  of  the  Bed  Biver  of  the  North.  It  rises  in 
a  county  of  the  same  name,  about  50  miles  east  of  Breckenridge.  At 
Breckenridge  it  joins  the  Boise  de  Soux  to  form  the  Bed  Biver.  The 
Boise  de  Soux  is  a  continuation  in  the  valley  of  the  Bed  Biver,  but  the 
Otter  Tail  is  by  far  the  larger  stream.  The  Otter  Tail  Biver  is  a  stream 
75  to  90  feet  wide  and  4  to  6  feet  deep,  though  in  many  places  it  is  much 
deeper.  The  current  is  swift  (4  miles  per  hour),  and  there  is  always  a 
good  supply  of  water,  since  the  river  is  the  outlet  of  several  lakes,  the 
largest  of  which.  Otter  Tail  Lake,  has  an  area  of  20  or  30  square  miles. 
The  water  is  turbid  and  never  clear,  even  during  low  water,  since  the 
sediment  carried  is  a  very  fine  light-colored  clay. 

The  stream  rises  in  a  very  level  or  basin-like  drift  area,  flows  through 
drifb  soil  its  entire  length,  nowhere  reaching  hard  bedrock.  The  course 
of  the  stream  is  exceedingly  tortuous.  The  bed  is  of  smooth,  hard 
clay  in  the  swifter  portions,  with  sand  and  gravel  in  other  places. 
The  deeper  portions  of  the  stream  and  the  shores  and  eddies  are  of 
mud,  covered  with  sand  and  gravel  a  few  inches  deep.  The  bed  and 
the  channel  change  slightly  with  every  high  rise  of  water.  The  banks 
will  average  20  feet  in  height  and  are  steep  and  but  little  eroded.  The 
country  is  level,  and  the  stream  has  simply  eroded  the  drift  to  that 
depth.  The  drift  deposit  here  is  comparatively  free  from  bowlders. 
Water  vegetation  is  very  scant,  although  mints  and  cress  grow  in 
shallow  water  along  the  shores.  The  banks  are  lined  with  small  trees 
and  shrubs;  willows  and  box-elders  grow  to  the  water's  edge. 

The  stream  was  fished  northeast  of  the  town  of  Breckenridge,  about 
a  mile  above  the  Great  Northern  Bailroad  bridge.  The  chief  difficul- 
ties in  collecting  are  the  swift  current  and  steep  banks.  The  15  and 
45  foot  seines  were  used,  but  fish  life  was  not  found  to  be  abundant 
Among  the  food-fishes  taken  and  those  reported  most  common  were 
suckers  (Moxostoma  mcLcrolepidotum  duquesnei)^  rock  bass  (Ambloplit^s 
rupestris),  and  two  varieties  of  catfish  {Ameiurus  nebulosus  and  Ict4ilurw 
punctatus).  One  specimen  of  the  former  weighing  about  5  pounds  was 
taken.    Temperature  of  water,  79^. 

Cheyenne  BiveVy  Lisbon^  N.  Dak.,  July  26. — The  Cheyenne  is  the 
largest  western  tributary  of  the  Bed  Biver,  and  rises  about  45  mOes 
southwest  of  Devil  Lake  in  Wells  County,  near  the  source  of  the  James 
or  Dakota  Biver.  The  two  streams  flow  parallel  with  each  other,  about 
40  or  50  miles  apart,  one  on  either  side  of  a  low  divide.  For  180  mdes 
the  Cheyenne  flows  in  a  southeasterly  direction.  At  Scovill,  10  miles 
below  Lisbon,  the  course  suddenly  changes  to  northeasterly  and  con- 
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tiuues  in  that  direction  for  about  50  miles,  until  it  joins  the  Eed  Eiver 
of  the  North.  The  country  around  Lisbon  is  drift,  somewhat  eroded 
and  broken.  The  stream  here  is  about  35  feet  deep;  its  bed  is  sand 
and  gravel.  •  In  the  ponds  or  quiet  water  the  bed  is  of  fine  sand,  but 
at  the  ripples  it  is  of  stones  and  coarse  gravel.  The  stream  is  very 
beautiful,  and  is  almost  one  succession  of  ripples  of  clear  water.  There 
was  but  little  vegetation  in  the  water.  A  few  pond  weeds  were  observed 
in  the  more  quiet  waters,  and  the  larger  stones  in  the  ripples  were  cov- 
ered with  a  short  crisp  moss.  Fishes  of  several  species  were  numerous, 
and  hundreds  were  taken  at  a  single  haul  of  the  15-foot  seine;  min- 
nows and  darters  were  numerous.  The  stream  was  well  stocked  with 
such  food-fishes  as  pickerel,  suckers,  catfish,  and  rock  bass.  The  writer 
was  assured  that  at  the  mill-pond  5  miles  below  Lisbon  hundreds  of 
pounds  of  fish  could  be  taken  with  a  hook,  and  that  the  fish  frequently 
stopped  the  mill  by  getting  into  the  wheel.  This  statement  was  made 
at  other  places.  The  stream  is  well  shaded  with  trees  that  grow  to  the 
very  edge  of  the  water,  overhanging  and  effectually  protecting  it  from 
the  sun  in  many  places. 

Valley  City,  N.  Dak.,  July  28, — Although  this  point  is  40  miles  nearer 
the  source  than  Lisbon,  the  stream  is  apparently  much  larger,  being 
deeper  and  broader.  The  river  flows  through  a  very  beautiful  valley, 
a  mile  wide,  that  is  densely  covered  in  many  places  with  a  growth  of 
small  timber.  The  hills  on  either  side  of  this  valley  rise  to  a  height 
of  100  to  150  feet,  and  in  places  are  quite  abrupt.  This  water  is  excep- 
tionally clear  for  a  prairie  stream,  flowing  for  much  of  the  distance 
over  clean  sand  and  gravel.  It  is  from  60  to  70  feet  wide,  and  will 
average  at  least  4  feet  in  depth.  The  banks  are  steep,  and  from  10  to 
15  feet  high  from  the  water  to  the  flood-plain,  ^o  shallows  or  ripples 
were  found,  but  a  ford  or  crossing  is  located  7  miles  below  Valley  City. 
The  river  was  seined  just  below  the  milldam,  where  fish  were  found  in 
greater  abundance  than  where  it  was  examined  at  Lisbon.  The  30-foot 
seine  was  used,  and  possibly  a  thousand  specimens  were  taken  at  every 
draw.  Among  the  more  abundant  species  were  Pimephales  notatuSy 
Notropis  megalaps,  Catostomus  teres,  Moxostoma  macrolepidotum  duquesnei, 
Percopsis  guttatus,  and  JEtheostoma  aspro. 

This  stream  is  an  excellent  one  for  fish  on  account  of  its  natural 
physical  features  and  the  abundance  of  food.  Crawfish  were  abundant. 
The  long  grass  and  other  vegetation  that  grew  in  tufts  and  patches 
were  filled  with  crustaceans  and  insect  larvae.  No  contamination  of 
the  waters  was  observed  or  reported.  Two  high  dams  unprovided  with 
fishways  were  the  only  bad  features  of  the  stream  observed. 

Maple  River,  Mdpleton,  N.  Dak,,  July  29, — ^This  is  only  a  small  creek, 
tributary  to  the  Cheyenne  Biver  and  lying  wholly  within  or  about  the 
western  edge  of  the  Eed  Eiver  Valley.  The  stream  flows  throughout 
most  of  its  course  parallel  with  Cheyenne  Eiver.  The  upper  course 
flows  south,  then,  making  a  sharp  turn  to  the  northeast,  flows  toward 
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the  Bed  Eiver  until  within  a  few  miles  of  that  stream,  where  it  joins 
the  Cheyenne.  The  stream  has  cat  for  itself  only  a  narrow,  shallow 
valley,  and  winds  leisurely  along  through  the  level  country  with  almost 
an  imperceptible  current.  At  the  place  examined  the  stlream  is  abont 
20  feet  wide  and  2  J  or  3  feet  deep.  The  bed  is  of  mud,  with  but  little 
sand  or  gravel,  covered  in  many  places  with  a  thick  growth  of  weeds, 
grasses,  and  rushes.  Two  species  of  ditch-weed  are  common.  The 
banks  are  almost  devoid  of  vegetation;  an  occasional  willow  or  box- 
elder  is  all  that  can  be  found.  The  stream  was  thoroughly  seined  at 
the  railroad  bridge,  but  fish  life  was  not  abundant.  Orawfish,  leeches, 
small  crustaceans,  water-snails,  and  clams  were  all  well  represented. 
A  very  large  species  of  Planorhis  was  particularly  abundant.  The 
water  was  warm,  78^. 

Buffalo  Bive^'y  Hawleyy  Minn.j  August  1. — ^This  is  a  small  stream  abont 
50  miles  long,  rising  in  the  White  Earth  Indian  Reservation,  Minn.  It 
flows  southwesterly  for  about  half  its  length,  and  then  turning  toward 
the  northwest  joins  the  Red  River  of  the  North  at  Georgetown.  Haw- 
ley  is  about  25  miles  from  the  mouth  of  the  stream.  At  this  point  the 
stream  is  20  feet  wide  and  2  feet  in  average  depth.  The  water  is  clear 
and  the  current  rapid.  The  bed  is  of  sand  and  small  gravel,  and  almost 
devoid  of  vegetation.  The  low  banks  are  lined  with  small  timber  and 
underbrush.  The  stream  is  well  stocked  with  fish,  but  is  obstructed 
by  several  dams  which  prevent  the  running  of  the  fish.  The  stream 
contained  rock  bass,  pickerel,  catfish,  minnows,  and  darters.  A  great 
many  clams  were  seen,  and  in  several  places  the  bed  of  the  stream  was 
almost  covered  with  these  amimals.  Crawfish  were  rare.  Temperature 
of  the  water,  70.5o. 

Ooose  River ^  HilhhorOj  N".  Dak,,  Aw^iwf  4..— Temperature  of  the  water, 
TOO;  of  the  air,  73o.  This  is  one  of  the  small  western  tributaries  of  the 
Red  River  of  the  Korth,  rising  in  the  elevation  between  Devil  Lake 
and  the  Red  River.  The  course  is  southeast  to  its  junction  with  the 
Red,  12  miles  from  where  it  was  examined.  This  stream  has  eroded 
a  very  deep,  wide  valley  and  the  water  flows  at  the  rate  of  4  miles  jier 
hour.  The  stream  averages  20  feet  in  width,  but  has  a  flood-plain 
nearly  half  a  mile  wide.  The  depth  varies  from  2  to  5  feet,  and  the 
water  is  cloudy.  AlgsB,  water  weeds,  and  grass  grow  in  the  stream  at 
the  ripples.  The  banks  and  flood-plain  are  covered  with  trees  which 
form  a  forest  of  maple,  box-elder,  and  willow.  These  trees  have  fallen 
into  the  river  until  the  channel  is  pretty  well  fllled  with  brush  and  logs. 
The  stream  has  evidently  cut  through  the  lake  deposit  and  drift,  since 
the  banks  and  bed,  in  places,  are  formed  of  a  tough  blue  clay  and  at 
intervals  fragments  of  slate  have  accumulated. 

The  stream  was  a  dif&cult  one  in  which  to  make  collections,  bat 

Catostomus  teres,  Lucius  lucius,  Moxostoma  ma^srolepidotum  duquemiiy 

and  a  few  other  varieties  were  common.    Many  of  the  fishes,  especially 

of  the  genns  Notropis,  were  prota&eV^  e«^«t^  mt\i  immature  parasitic 
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trematodea  appearing  as  black  dots  about  the  size  of  a  pinhead.  Others 
were  affected  by  what  seemed  to  be  a  small  white  worm  encysted  just 
ander  the  skin. 

Mouse  River  J  Minotj  N.  JDaJc.,  August  6. — ^This  station  is  located  just 
where  the  ground  begins  to  rise  into  the  foothills  of  the  mountains. 
The  stream  flows  through  a  valley  one.-half  to  three-fourths  of  a  mile 
wide,  lined  on  either  side  by  eroded  and  rounded  hills  from  50  to  75  feet 
high.  The  stream  will  average  10  yards  in  width  and  from  2  to  2^  feet 
in  depth.  The  bed  is  of  drift  -stones,  coarse  gravel,  and  mud,  the 
latter  always  supporting  a  growth  of  vegetation,  of  mints,  grasses, 
or  rushes.  The  stream  is  a  good  one  for  fish ;  while  the  water  is  not 
clear,  it  has  only  enough  sediment  to  cause  it  to  look  cloudy  in  the 
deeper  places.  There  are  numerous  ripples  in  the  stream  over  which 
the  water  runs  at  the  rate  of  3^  to  4  miles  per  hour.  Several  species 
of  fishes  are  common.  Black  suckers  are  reported  as  being  especially 
abundant  during  the  spring  and  fall  rises.  Crawfish  were  taken  by 
hundreds  at  almost  every  haul  of  the  seine;  a  few  clam  shells  were  also 
observed.  Univalves  and  the  small  crustaceans  were  rare,  as  were 
also  algse  and  other  vegetation  living  entirely  in  the  water. 

English  Oooley,  Gra/ndForkSj  N,  Dak. j  August  10, — ^The  English  Cooley 
is  a  small  drain  2  miles  west  of  Grand  Forks.  During  a  greater  part 
of  the  year  it  has  no  current  whatever.  The  banks  are  low  and  the 
water  is  filled  with  vegetation.  It  contained  a  few  species  of  fishes, 
crawfish,  and  water  insects.  The  predominating  fishes  are  Catostomus 
teres  and  Pimephales  notatus^  both  covered  with  parasites.  The  mud 
in  the  bottom  of  the  stream  was  deep  and  the  water  at  the  bottom  very 
clear. 

Red  Lake  River ^  Grcmd  Forks,  N.  Dak.,  August  12, — ^This  is  the  largest 
eastern  tributary  of  the  Eed  Biver  of  the  North,  and  is  different  in 
many  respects  from  the  other  tributaries  of  that  stream.  It  drains 
Bed  Lake,  a  double  lake  600  square  miles  in  area,  lying  in  the  northern 
part  of  Bed  Lake  Indian  Beservatiou.  The  general  course  of  the  river 
is  west,  although  it  makes  two  great  curves.  Unlike  most  other  streams 
of  this  region,  this  river  starts  toward  the  northwest  and  continues 
thus  until  more  than  half  the  distance  from  the  lake  to  the  Eed  Biver 
of  the  North  is  covered,  then  it  turns  suddenly  toward  the  south  and 
southwest  and  then  again  takes  a  northwesterly  direction,  which  it 
pursues  until  it  joins  the  Bed  Biver  of  the  North.  Another  stream, 
Clearwater  Biver,  rising  south  of  Bed  Lake,  follows  the  same  general 
direction  as  Bed  Lake  Biver.  Bed  Lake  Biver  is  nearly  as  wide  as  the 
Bed  Biver  of  the  North,  but  much  more  shallow.  It  is  very  rapid  and 
the  waters  are  of  a  reddish  tinge.  This  difference  in  the  color  in  the 
waters  of  these  two  rivers  is  very  marked,  especially  when  the  Bed 
Lake  Biver  mixes  its  waters  with  the  whiter  waters  of  the  Bed  Biver 
of  the  North. 

The  bed  of  the  nver  is  of  clean  sand,  a  ieatoi^mXiXi^Vv^^^  ^^ 
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not  meet  in  any  other  river  of  this  region,  and  since  the  lower  coarse 
of  the  stream  is  through  drift,  this  sand  must  come  from  the  middle  or 
upper  coarse.  Great  quantities  of  sand  are  brought  down  and  passed 
into  the  E^  Eiver  of  the  North,  from  which  stream  it  is  dredged  up 
and  used  tor  building  purposes.  The  water  of  Bed  Lake  Biver  is  much 
clearer  and  cooler  than  that  of  the  Bed  Biver  of  the  North.  The  water 
supply  of  the  cities  of  Grand  Forks,  N.  Dak.,  and  Grookston,  Minn., 
come  from  this  stream,  and  water  taken  from  the  hydrants  of  these 
cities  is  clear  and  apparently  of  good  qualit3\ 

The  river  was  seined  2  miles  from  its  moutb.  At  this  point  it  aver- 
ages only  about  4  feet  in  depth,  but  with  a  current  of  4^  to  5  miles  per 
hour.  The  bed  of  the  stream  here  is  of  hard  bowlder  clay,  and  is  kept 
swept  clean  by  the  force  of  the  current.  The  water  was  so  swift  that  the 
seine  was  handled  with  difficulty.  The  bed  of  the  stream  was  almost 
clear  of  bowlders,  but  offered  a  number  of  other  obstructions  in  the 
way  of  snags,  logs,  and  brush. 

The  fishes  most  common  were  gold-eyes  {Hiodon  terffisus),  channel  cat 
(Ictalurus  punciatus\  suckers  {Moxostoma  macrolepidotum  duquesnii)^ 
and  pickerel  {Lucius  lucius),  A  few  clam  shells  were  observed  and  a 
few  crawfish  taken,  but  animal  life  was  by  no  means  abundant,  and  no 
plants  were  observed  growing  in  the  water.  The  low  banks  of  the  river 
were  covered  with  elm,  basswood,  cottonwood,  and  box-elder. 

CrooJcstonj  Minn.,  August  20. — ^Grookston  is  about  18  miles  frt>m  the 
mouth  of  Bed  Lake  Biver,  and  is  located  at  a  place  where  the  ground 
commences  to  rise  toward  the  east.  The  river  is  dammed  at  this  place, 
and  hence  this  is  an  excellent  point  for  making  collections.  It  was 
fished  below  the  dam,  where  it  is  possibly  75  or  85  feet  wide,  with  a 
depth  of  from  4  to  10  feet.  The  current  is  very  rapid,  but  the  bed  is 
smooth  and  the  shore  on  the  north  side  low  and  hence  convenient  for 
landing  the  seine.  In  the  deepest  places  the  bed  is  of  smooth,  hard 
clay  or  rock.  This  is  the  best  point  found  for  collecting.  Suckers  and 
gold-eyes  were  taken  in  large  numbers,  while  pickerel  and  pike  perch 
were  also  common.  Gatfish  and  ling  were  abundai>t,  but  only  small 
specimens  of  the  latter  were  taken. 

Tongue  River j  Bathgate,  N,  Dak.,  August  15. — This  is  a  small  south- 
ern tributary  of  the  Pembina  Biver,  rising  in  a  low  drift  elevation 
that  borders  a  section  of  the  Bed  Biver  of  the  North  on  the  west.  It 
is  about  50  miles  long;  at  the  place  examined,  10  miles  from  its  month, 
it  was  25  feet  wide  and  2  or  3  feet  deep.  The  water  was  very  sluggish 
and  full  of  lower-life  forms  of  both  animals  and  plants.  The  bed  of  the 
stream  is  of  mud  (with  a  few  inches  of  fine  white  sand  in  places)  and 
gives  rise  to  a  great  quantity  of  pond  vegetation.  Chara^  pondweeds, 
etc.,  grew  so  abundantly  that  it  was  difficult  wading  and  almost  impos- 
sible to  drag  the  bottom  of  the  stream  with  a  seine.  Pickerel  and 
suckers  were  about  the  only  common  species  of  fish. 

Feinbina  River j  Neche^  N.  Dak.,  A^lgu8t  16.— TViM»  \<i  one  of  the  large 
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northern  tributaries  of  the  Red  River  of  the  North.  Much  of  its  course 
lies  near  the  forty-ninth  parallel,  which  it  crosses  several  times.  Neche 
is  15  miles  from  the  month  of  the  river,  and  lies  in  a  level  country, 
a  part  6f  the  ancient  lake  bed.  There  is  little  to  indicate  that  this 
country  has  been  submerged,  other  than  its  flatness,  presence  of 
gravel,  shells,  etc.,  but  near  Pembina  there  is  proof  not  only  that  the 
level  country  has  been  inundated,  but  that  the  water  has  stood  several 
feet  above  the  level.  I  refer  to  the  Pembina  Mountain,  an  elevation 
many  feet  in  height  near  the  mouth  of  the  river,  bearing  on  its  sides  in 
unmistakable  characters  the  writing  of  the  waves  of  the  ancient  Lake 
Agassiz. 

The  river  at  the  time  it  was  examined  was  somewhat  swollen  from 
recent  rains,  and  the  water  was  muddy  and  very  swift;  the  bed  of  the 
stream  was  composed  of  clay,  firmer  and  harder  than  the  material  which 
composes  the  steep  banks.  This  material  was  so  loose  that  at  places 
large  quantities  of  it  had  slid  into  the  stream.  The  stream  was  well 
stocked  with  fishes,  but  limited  in  variety;  several  pickerel  and  a  num- 
ber of  suckers  weighing  from  1^  to  3  pounds  were  taken;  a  few  darters 
and  minnows  were  also  found. 

Park  BiveVj  Gra/tonj  N,  Dak.y  August  16. — This  is  a  foul,  sluggish 
river,  rising  in  the  western  part  of  Walsh  County,  just  beyond  the 
flood-plain  or  in  the  low  hills  bordering  the  old  lake  basin  on  the  west, 
and  flowing  almost  east  to  the  Red  River  of  the  North.  The  town  of 
Grafton  is  about  20  miles  from  the  mouth  of  the  stream  and  40  miles 
from  its  source.  The  river  here  is  about  15  feet  wide  and  1^  to  3  feet 
deep.  The  banks  are  low,  composed  of  fine  sand  and  clay  and  other 
sedimentary  deposit.  The  bed  of  the  stream  is  of  the  same  material, 
and  overgrown  with  rank  water  vegetation.  The  low  flood-plain  is 
covered  with  a  growth  of  forest  trees— ash,  elm,  basswood,  and  6ak  being 
the  most  common.  Wild  gooseberries  grow  in  great  abundance  among 
the  trees.  The  stream  contains  only  a  few  varieties  of  fishes,  and  these 
are  poorly  represented.  The  water  is  cloudy  and  brackish ;  from  this 
cause  the  river  was  called  by  the  early  settlers  Salt  River. 

Forest  Bivevj  Minto,  N.  Dak.,  August  17. — Forest  River  is  a  very 
beautiful  little  stream  of  quite  a  difierent  character  from  the  other 
streams  of  this  region,  and  though  of  nearly  the  same  size  and  flowing 
in  the  same  direction  as  the  one  last  described  it  differs  from  it  in  many 
resx>ects.  The  water  is  clear  and  sweet,  the  current  swift.  The  stream 
is  15  or  18  feet  wide,  and  will  possibly  average  2  feet  in  depth,  although 
many  places  are  much  deeper.  The  river  was  seined  just  below  a  low 
dam  at  the  crossing  of  the  Great  Northern  Railroad.  Although  at 
this  place  the  bed  of  the  stream  is  mostly  comx)osed  of  mud,  the  waters 
of  the  upper  course  flow  almost  entirely  over  beds  of  clean  sand  and 
gravel,  the  water  at  such  places  being  devoid  of  vegetation.  The 
stream  is  fed  by  springs,  and  the  water  (whose  temperature  was  67^) 
is  fipom  4  to  6  degrees  colder  than  any  ot\ier  Btieamol\3D\&^^^wv.  '\>ftS5^ 
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flood-plain  is  from  a  half  to  three-quarters  of  a  mile  wide,  and  is  over- 
grown with  a  heavy  growth  of  large  timber — ash,  elm,  and  oak — with 
thick  underbrush  of  hazel  and  wild  cherry.  The  stream  is  well  filled  with 
fishes  rich  in  variety;  hundreds  of  specimens  were  taken  at  every  haul 
of  the  seine.  The  most  plentiful  are  chubs,  pickerel,  minnows,  and 
suckers.  Notropis  hudsonius  was  particularly  numerous  and  very  large 
in  size;  a  number  of  fine  darters  were  also  taken. 

Turtle  River,  Manvely  N.  Dak.^  August  18. — ^This  is  a  small  grassy 
stream  that  flows  into  Morse  Slough,  a  bayou  of  the  Red  River  of  the 
North.  The  banks  and  bed  of  the  stream  are  of  soft  mud  covered  with 
leaves  and  grasses.  But  few  fishes  were  taken,  and  these  were  covered 
with  parasites. 

Detroit  Lake,  Detroit  City,  Minn.,  August  21. — This  is  one  of  the  most 
beautiful  lakes  in  northwestern  Minnesota.  It  has  an  area  of  5  or  6 
square  miles  and  the  water  is  deep  and  clear.  It  is  surrounded  by 
high  wooded  banks  of  drift  deposit,  varying  greatly  in  structure,  which 
gives  the  lake  an  exceedingly  irregular  outline.  It  is  connected  by 
canals  (made  along  natural  waterways)  with  Lakes  Sally  and  Melissa, 
these  two  lakes  lying  more  than  6  feet  below  the  surface  of  Detroit 
Lake.  All,  especially  Detroit  Lake,  are  well  stocked  with  the  game- 
fishes  common  to  this  section  of  the  country.  Bass,  pickerel,  wall-eyed 
pike,  pike  perch,  and  ring  perch  are  abundant,  and  on  this  account  the 
lake  is  fast  becoming  a  favorite  resort  for  the  angler  and  tourist. 

Minnetcaukan,  or  Devil  Lake,  August  5. — This  is  an  isolated  body  of 
water  lying  just  beyond  the  divide  that  separates  the  Bed  River  system 
from  the  Devil  Lake  region.  It  occupies  the  lowest  part  of  a  large 
basin  50  miles  long  by  30  miles  broad,  and  being  in  a  district  where 
there  is  but  little  rainfall,  and  receiving  no  large  tributaries,  it  is 
rapidly  drying  up.  About  the  lake,  from  IJ  to  2^  miles  from  the 
present  shore  line,  the  country  is  an  old  lake  bed  which  the  vegetation 
has  not  yet  covered,  and  the  shells,  pebbles,  and  sands  of  the  lake  are 
lying  undisturbed  and  bare.  North  and  east  of  the  lake  a  considerable 
expanse  of  country  presents  the  unmistakable  signs  Of  having  been 
recently  submerged,  while  on  the  higher  rises  of  ground  forest  trees 
grow.  These  elevations  were  islands,  and  plainly  show  the  old  water- 
lines.  On  the  south  hills  rise  to  the  height  of  250  to  400  feet,  and  are 
heavily  timbered. 

The  lake  is  not  deep,  soundings  showing  from  22  to  35  feet.  There  is 
a  difference  in  the  temperature  of  the  water  between  the  bottom  and  top 
of  the  lake  of  about  2  degrees,  the  top  being  79  and  the  bottom  77.  To 
the  northeavSt  the  land  is  low,  indicating  an  active  outlet  for  the  lake  when 
the  depth  of  water  was  much  greater  than  at  present.  I  was  informed 
by  good  authority  that  a  few  years  ago  the  lake  was  well  stocked  with 
fishes,  pickerel  being  by  far  the  most  abundant  species.  It  is  also  said 
that  these  fish  were  taken  with  hook  and  line  during  the  winter  season 
in  great  numbers,  piled  up,  and  sold  literally  by  the  cord.    Now  a  pick- 
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erel  is  seldom  seen,  aud  the  question  natarally  arises,  What  has  become 
of  the  fisht  If  the  fish  had  been  attacked  by  any  disease  that  would 
materially  reduce  the  numbers  dead  fish  would  have  been  seen  along 
the  shores  and  in  the  water,  but  none  has  ever  been  reported.  It  is 
weU  known  that  the  water  of  this  lake  is  quite  brackish,  and  it  has 
been  thought  that  the  rapid  evaporation  of  the  water  had  so  increased 
the  percentage  of  mineral  matter  as  to  make  it  detrimental  to  fish 
life.  The  stickleback  {Eucalia  inconstans)^  however,  not  only  lives,  but 
increases  in  a  manner  quite  marvelous.  Almost  every  haul  of  the  seine 
would  land  hundreds  of  these  small  fish,  the  greater  number  of  which 
were  very  large  and  almost  jet-black  in  color.  In  the  long  grass  and 
shore  waters  larvae  and  small  crustaceans  were  very  rare.  It  may  be 
that  this  stickleback,  which  eats  the  eggs  of  other  species,  has  by  this 
habit  brought  about  the  great  depletion  of  fish  in  these  waters. 

ANNOTATED    LIST   OF  PISHBS   OP  THB  RED   RIVER  OP  THE  NORTH  AND    ITS 

TRIBUTARIES. 

1.  AznmoccBteB  branchialia  (LuiDfiBus).    Mud  Lamprey;  Brook  Lamprey.    Cheyenne 

River  at  Lisbon,  3  specimens;  Red  Lake  River  at  Grand  Forks,  2;  Red 
Lake  River  at  Crookston,  1.  Althongh  few  of  these  parasites  were  taken, 
a  sufficient  number  of  marks  were  found  on  fish  to  indicate  that  they  were 
numerous.  Species  of  Catostomus  and  Moxoetoma  appear  to  suffer  most  from 
this  animal;  and,  contrary  to  popular  belief,  it  is  seldom  taken  in  sluggish 
waters,  but  in  clear,  swift  streams.  In  the  Cheyenne  River  a  lamprey  and 
its  host  were  taken,  the  latter  bearing  marking  that  would  indicate  that  it 
had  been  the  victim  of  several  of  these  creatures. 

2.  IiepisoBteuB  osaeaB  (Linnieus).     Oar  Pike,    Otter  Tail  River  at  Breckenridge, 

1  large  specimen.    Reported  abundant  in  certain  deep  places  in  the  river. 

3.  A]neiuruBnebaloBaB(Le  Sueur).    Bullhead;  Catfish,    Otter  Tail  River  at  Breck- 

enridge, 3  specimens ;  Red  River  of  the  North  at  Moorhead,  rare ;  Cheyenne 
River  at  Lisbon,  5;  Cheyenne  River  at  Valley  City,  4;  Maple  River  at 
Mapleton,  abundant;  Buffalo  River  at  Hawley,  common;  Goose  River 
at  Hillsboro,  common ;  Forest  River  at  Minto,  4.'  This  species  was  reported 
abundant  at  almost  every  place  where  inquiry  was  made,  especially  at 
stations  on  the  Red  River  of  the  North,  though  comparatively  few  specimens 
were  observed  in  the  quiet  waters  and  lagoons  above  the  dam  in  Buffalo 
River  at  Hawley.  A  large  specimen  weighing  about  15  pounds  was  taken 
from  the  Otter  Tail  River  at  Breckenridge. 

4.  AmeiumB  melaa  (Rafinesque).      Cheyenne  River  at  Valley  City,  4  specimens; 

Maple  River  at  Mapleton,  common;  Groose River  at  Hillsboro,  12.  The  last- 
named  station  was  the  only  locality  where  this  species  was  common.  From 
this  stream  12  adults  and  a  large  number  of  young  were  taken. 

5.  NottiraB  gyiinuB  (Mitohill).     Maple  River  at  Mapleton,  3  specimens ;  Cheyenne 

River  at  Valley  City,  10;  Goose  River  at  Hillsboro,  56;  Red  River  of  the 
North  at  Grand  Forks,  4.  These  specimens  were  nearly  all  small;  those 
from  Goose  River  averaged  2 J  inches  in  length. 

6.  IctaluruB  ptmctatUB  (Rafinesque).    Blue  Cat;  Channel  Cat.    Otter  Tail  River  at 

Breckenridge,  1  specimen;  Red  River  of  the  North  at  T.Ioorhead,  common; 
Red  River  of  the  North  at  Grand  Forks,  4 ;  Red  Lake  River  at  Grand  Forks, 
common ;  Red  Lake  River  at  Crookston,  5. 

7.  CatOBtomuB  terea (Mitohill).     Black  Sucker;  Common  Sucker;  Fine-aoaled  Suoker. 

Cheyenne  River  at  Lisbon,  abundant;  Cheyenne  River  at  Valley  City, 
F.  B.  93 24: 
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abundant;  Maple  River  at  Mapleton,  6;  Buffalo  River  at  Hawley,  abundant; 
Goose  River  at  HillBboro,  abundant;  Mouse  River  at  Minot,  plentiful;  Eng- 
lish Cooley  at  Grand  Forks,  common;  Pembina  River  at  Neche,  rare;  Park 
River  at  Grafton,  7.  This  species  was  taken  from  almost  every  tributary  of 
the  Red  River  of  the  North,  but  was  not  found  in  the  main  stream.  I  was 
told  by  4;he  miller  at  Hawley  that  great  numbers  of  the  young  of  this  species 
would  come  almost  every  day  aud  fasten  (suck)  themselves  onto  the  boards 
of  the  dam,  where  they  would  remain  for  several  hours. 

8.  MozoBtoma  macrolepidotum  duquesnii  (Le  Sueur).    Bedhorse;  Whiie  Sucker. 

Red  River  of  the  North  at  Moorhead,  abundant;  Cheyenne  River  at  Lisbon, 
common;  Cheyenne  River  at  Valley  City,  abundant;  Buffalo  River  at  Haw- 
ley, 10  specimens ;  Red  River  of  the  North  at  Grand  Forks,  rare ;  Bed  Lake 
River  at  Grand  Forks,  common ;  Park  River  at  Grafton,  rare;  Red  Lake  River 
at  Crookston,  abundant.  This  species  prefers  clear  water.  It  is  rare  in  the 
Red  River  of  the  North,  but  common  in  Red  Lake  River;  even  near  its 
-  mouth,  at  Crookston,  it  is  very  abundant,  the  seine  landing  8  or  10  large 
specimens  at  a  haul. 

9.  Notropis  megalopB  (Rafmesque).     Common  Shiner.    Otter  Tail  River  at  Brecken- 

ridge,  abundant ;  Red  River  of  the  North  at  Moorhead,  rare ;  Cheyenne  River 
at  Lisbon,  plentiful;  Cheyeune  River  at  Valley  City,  common;  Maple  River 
at  Mapleton,  abuudant ;  Buffalo  River  at  Hawley,  abundant;  Goose  River  at 
Hillsboro,  plentiful;  English  Cooley  at  Grand  Forks,  not  abundant;  Pem- 
bina River  at  Neche,  common;  Forest  River  at  Minot,  common;  Red  Lake 
River  at  Crookston,  abundant.  This  species  appears  to  adapt  itself  to  all 
conditions  of  temperature,  water,  food  supply,  etc.,  since  it  is  one  of  the 
most  widely  distributed  species  of  the  Cyprinidse,  and  thrives  equally  well 
in  all  parts  of  the  great  range  over  which  it  is  distributed. 

10.  Notropla  deliciosus  (Girard).    Otter  Tail  River  at  Breckenridge,  28  specimens; 

Cheyenne  River  at  Valley  City,  common ;  Mouse  River  at  Minot,  15 ;  Pem- 
bina River  at  Neche,  abundant ;  Forest  River  at  Lisbon,  common ;  Red  Lake 
River  at  Crookston,  common.  These  specimens,  when  compared  with  others 
from  the  Mississippi  Valley,  show  no  very  marked  modifications,  except 
possibly  the  bodies  are  somewhat  stouter.  Largest  sx)eoimenB  average  2 
inches  long. 

11.  Notropis  dilectuB  (Girard).    Otter  Tail  River  at  Breckenridge,  1  specimen; 

Cheyenne  River  at  Lisbon  and  Valley  City,  common ;  Buffalo  River  at  Haw- 
ley, rare;  Red  River  of  the  North  at  Grand  Forks,  rare;  Red  Lake  River  at 
Crookston,  2.  Specimens  from  Red  Lake  River  were  in  the  best  color,  and 
hence  more  like  individuals  of  this  species  found  in  the  Mississippi  Valley. 
Those  from  the  Red  River  of  the  North  were  very  light,  almost  translucent 
Specimens  from  the  Cheyenne  were  in  good  color,  the  head,  sides  below 
lateral  line,  dorsal,  caudal,  and  pectoral  washed  with  red. 

12.  Notzopia  atherinoldea  Rafinosque.    Pembina  River  at  Neche,  1  specimen ;  Red 

Lake  River  at  Crookston,  25.  Specimens  from  Crookston  average  2^  inches 
in  length.  This  species  was  takeu  in  abundance  by  Dr.  Eigenmann  farther 
north. 

13.  Notropia  ^^hipplii  (Girard).    Cheyenne  River  at  Lisbon,  common.     Although 

home  of  this  species  is  much  farther  south,  it  varies  as  little  in  color  and 
markings  as  any  other  fish  of  this  region,  remaining  almost  true  to  the  type, 
14.  Notropia  cayuga  Meek.  Buffalo  River  at  Hawley,  rare;  Maple  River  at 
Mapleton,  8  specimens;  Cheyenne  River  at  Lisbon,  5;  Cheyenne  River  at 
Valley  City,  6.  Specimens  in  this  valley  average  only  about  1^  inches  long. 
The  colors  are  good,  the  lateral  line  quite  black,  just  wide  enough  to  cover 
one  row  of  scales,  and  quite  distinct  over  opercle  and  around  snout;  no 
vertebral  stripe;  scales  in  lateral  line  36;  these  have  a  peculiar  notched 
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appearance  on  account  of  mucous  pores.  Specimens  from  Valley  City  are 
exceedingly  large  and  fine  in  color,  length  2  inches.  Many  of  the  females 
contained  ripe  eggs. 

15.  HotTopisjejunaB  (Forbes).     Pembina  River  at  Neche,  40  specimens ;  Red  River 

of  the  North  at  Moorhead,  9;  Red  River  of  the  North  at  Grand  Forks,  6; 
Forest  River  at  Minto,  common ;  Red  Lake  River  at  Crookston,  11.  This  is 
a  very  handsome  minnow ;  body  and  caudal  peduncle  deep,  with  a  broad 
straight  lateral  stripe  of  silvery  pigment,  edged  with  a  dark  line  above. 

16.  NotropiB  hndsoDluB  (Dewitt  Clinton).     Otter  Tail  River  at  Breckenridge,  1 

specimen ;  Red  River  of  the  North  at  Moorhead,  5 ;  Cheyenne  River  at  Valley 
City,  1 ;  Mouse  River  at  Minot,  common ;  Red  River  of  tbe  North  at  Grand 
Forks,  common ;  Red  Lake  Riviu-  at  Grand  Forks,  rare ;  Park  River  at  Graf- 
ton, 1 ;  Red  Lake  River  at  Crookston,  rare. 
17. . PimephaleB  notatuB  (Rafinesque).  Otter  Tail  River  at  Breckenridge,  rare; 
Cheyenne  River  at  Lisbon,  common ;  Cheyenne  River  at  Valley  City,  plen- 
tiful; Goose  River  at  Hillsboro,  rare;  Buffalo  River  at  Hawley,  2;  Mouse 
River  at  Minot,  rare.  This  species  was  not  taken  in  as  great  numbers  as 
P.  promela8  and  is  possibly  not  as  generally  distributed  throughout  this 
valley,  but  is  found  in  purer  water  and  in  clearer  streams. 

18.  PimephaleB  promelaB  Rafinesque.     Maple  River  at  Mapleton,  5  specimens; 

Buffalo  River  at  Hawley,  rare;  Goose  River  at  Hillsboro,  abundant;  Chey- 
enne River  at  Valley  City,  common ;  Forest  River  at  Minot,  common.  Spec- 
imens from  Goose  River  have  a  small  white  parasite  encysted  Just  under  the 
skin. 

19.  Rhinichthya  cataractaB  dolclB  (Girard).    Cheyenne  River  at  Lisbon,  abundant ; 

Cheyenne  River  at  Valley  City,  24  specimens;  Maple  River  at  Mapleton, 
common ;  Buffalo  River  at  Hawley,  75 ;  Pembina  River  at  Neche,  3 ;  Forest 
River  at  Minot,  common ;  Red  Lake  River  at  Crookston,  1.  This  species 
thrives .  better,  apparently,  farther  north  than  in  the  localities  here  given ; 
speeimens  from  Red  Lake  and  Maple  rivers  were  very  small.  Specimens 
taken  farther  north  by  Dr.  Eigenmauu  were  much  larger.  Our  finest  speci- 
mens were  taken  from  Cheyenne  River;  at  Lisbon,  N.  Dak.,  these  specimenB 
averaged  55  mm.  in  length,  11  mm.  in  depth,  and  were  very  plump  and  round. 
Color,  very  dark  above,  with  small  round  dark  spots  on  sides,  from  lateral 
line  to  belly;  caudal  spot  distiuct,  with  part  of  caudal  peduncle  black. 
Taken  only  in  the  swift  ripples. 

20.  SemotilaB  atxomaciilataB  (Mitchill).    Maple  River  at  Mapleton,  rare;  Buffalo 

River  at  Hawley,  5  specimens;  Pembina  River  at  Neche,  10;  Forest  River  at 
Minot,  14.    Specimens  unusually  small. 

21.  HybopalB  kentuckiensiB  (Rafinesque).      River   Chub.     Otter  Tail  River  at 

Breckenridge,  common ;  Cheyenne  River  at  Lisbon,  7  specimens ;  Cheyenne 
River  at  Valley  City,  rare;  Buffalo  River  at  Hawley,  5;  Maple  River  at 
Mapleton,  rare ;  Forest  River  at  Minot,  2 ;  Red  Lake  River  at  Crookston,  14. 
Not  an  abundant  species  in  these  waters — ^more  rare  than  the  preceding. 

22.  HybopalB  Btorerianua  (Kirtland).    Otter  Tail  River  at  Breckenridge,  3  speci- 

mens ;  Red  River  of  the  North  at  Moorhead,  abundant ;  Red  River  of  the 
North  at  Grand  Forks,  common;  Red  Lake  River  at  Grand  Forks,  3;  Red 
Lake  River  at  Crookston,  10.  Found  only  in  large  streams.  It  reaches  a 
length  of  4  inches  and  is  the  largest  minnow  found  in  this  region. 

23.  NotemigonuB  crysoleucas  (Mitchill).    Cheyenne  River  at  Lisbon,  rare.     Rare 

even  in  the  northern  part  of  the  Mississippi  Basin. 

24.  Hiodon  tergisus  Le  Sueur.    Moon-eye,    Red  River  of  the  North  at  Moorhead, 

common ;  Red  River  of  the  North  at  Grand  Forks,  abundant ;  Red  Lake  River 
at  Crookston,  common.  Common  throughout  the  basin  of  the  Red  River  of 
the  North  and  Lake  Winnipeg. 
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25.  Hiodon  alosoideB  (RafiDeaque).    Moan-eye.    Red  River  of  the  North  at  Moor- 

head  and  Grand  Forks,  rare;  Red  Lake  River  at  Crookston,  rare.  This 
species  is  not  so  common  as  H,  tergisus. 

26.  PercopaiB  guttatus  Agassiz.     Trout  Perch.    Otter  Tail  River  at  Breckenridge, 

1  specimen ;  Red  River  of  the  North  at  Moorhead,  common ;  Cheyenne  River 
at  Lisbon,  2;  Cheyenne  River  at  Valley  City,  abundant;  Goose  River  at 
Hillsboro,  common ;  Pembina  River  at  Neche,  4 ;  Red  Lake  River  at  Crooks- 
ton,  common.  Eight  specimens  of  this  species  from  Cheyenne  River,  Valley 
City,  measure  as  follows : 
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The  fishes  from  this  stream  were  in  fine  color.  Light  olive  on  back, 
shadingto  lighter  on  sides,  and  nearly  pure  white  on  the  belly ;  back  mottled, 
with  mingled  light  and  dark  scales ;  cheeks  and  opercles  shaded  with  very 
small  dark  dots ;  dorsal  and  anal  sparingly  clotted  with  black. 

27.  FunduluB  diaphanua  (Le  Sueur).    Cheyenne  River  at  Valley  City,  2  very 

small  specimens. 

28.  Iiuclaa  luciua  (Linnieus).    Pickerel;  Pike.    Otter  Tail  River  at  Breckenridge, 

4  specimens;  Cheyenne  River  at  Valley  City,  comrmon;  Goose  River  at  Hills- 
boro, common;  Mouse  River  at  Minot,  3;  Park  River  at  Grafton,  abundant. 
Preeminently  the  food  and  game  fish  of  this  section  of  country.  Reported 
abundant  at  nearly  every  station  visited,  though  few  were  taken  with  the 
seine  in  some  localities. 

29.  Eucalia  inconstana  (Kirtland).    Brook  Stickleback.    Maple  River  at  Mapleton, 

common;  Mouse  River  at  Minot,  rare;  Goose  River  at  Hillsboro,  6  speci- 
mens; Red  River  of  the  North  at  Grand  Forks,  1;  English  Cooley  at  Grand 
Forks,  rare ;  Forest  River  at  Minot,  common ;  Red  Lake  River  at  Crookston, 
2.  .A  widely  distributed  species,  quite  as  common  north  as  south  of  the 
divide. 

30.  Ambloplitea  rupeatria  (Rafinesque).    Back  Base;  Goggle-eye.    Cheyenne  River 

at  Valley  City,  rare;  Maple  River  at  Mapleton,  common;  Red  Lake  River 
at  Crookston,  5  specimens.  Not  rare  nor  confined  to  a  limited  area,  but 
apparently  grows  more  and  more  scarce  as  we  proceed  north.  This  is  the 
only  member  of  the  Centrarohidce  found  in  these  waters. 

31.  Etheoatoma  nigrum  Rafinesque.  Johnny  Darter.    Otter  Tail  River  at  Brecken- 

ridge, 2  specimens ;  Cheyenne  River  at  Lisbon,  4 ;  Cheyenne  River  at  Valley 
City,  70;  Maple  River  at  Mapleton,  common;  Buffalo  River  at  Hawley,  25; 
Goose  River  at  Hillsboro,  common;  Moose  River  at  Minot,  rare;  Red  Lake 
River  at  Crookston,  not  abundant.  More  specimens  of  this  darter  were 
taken  than  any  other,and  while  it  may  not  be  more  widely  distributed  than 
E.  aaprOf  the  latter  is  not  so  abundant  in  this  region. 

32.  Etheoatoma  aapro  (Cope  &  Jordan).    Black-sided  Darter.    Otter  Tail  River  at 

Breckenridge,  6  specimens;  Red  River  of  the  North  at  Moorhead,  rare; 
Cheyenne  River  at  Lisbon,  abundant;  Cheyenne  River  at  Valley  City, 
abundant;  Maple  River  at  Mapleton,  rare;  Buffalo  River  at  Hawley,  12; 
Goose  River  at  Hillsboro,  common ;  Mouse  River  at  Minot,  4 ;  Pembina  River 
at  Necbe,  rare;  Forest  River  at  Miuot,  27;  Park  River  at  Grafton,  2;  Red 
L&ke  River  at  Crookston,  rate.    At ^mot  ^«  o\^\A^xi<b^^^«c^  las (^e  specimens 
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from  a  gravelly  ripple  inhere  the  water  was  not  over  2  inches  deep.  The 
largest  and  finest  specimens  were  taken  from  the  Cheyenne  River.  One 
specimen  from  Valley  City  measured  3^^  inches  long.  Six  from  Lisbon 
measured  as  follows : 
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33.  EtheoBtoma  guntheri  Eigenmann  &.  Eigenmann.    Red  River  of  the  North  at 
Moorhead,  1  specimen;  Red  Lake  River  at  Crookston,  6.    Color,  light  olive, 
with  nine  or  ten  very  distinct  dark  bands  around  the  sides. 
Measurements  of  5  specimens  from  the  Red  Lake  River  are  as  follows: 
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The  large  specimen  from  the  Red  River  of  the  North  differs  very  mate- 
rially from  the  smaller  in  color,  agreeing,  however,  in  the  marking  on  the 
anterior  dorsal.  The  rays  differ  somewhat,  and  the  scaling  of  the  cheeks  is 
not  the  same  in  that  the  specimen  from  the  Red  River  of  the  North  has 
*  cheeks  covered  with  large  scales.  Length,  54  mm. ;  head,  13.5  mm. ;  depth, 
85  mm.;  D.  ix-14;  A.  ii-lO;  lateral  line,  52. 

34.  XStheoBtoma  iowsB  Jordan  &  Meek.    Cheyenne  River  at  Valley  City,  1  speci- 

men; Cheyenne  River  at  Lisbon,  common;  Red  Lake  River  at  Crookston,  5; 
Park  River  at  Grafton,  6. 

35.  Stizostedion  vitxenm  (Mitchill).     Wall-eye;  Pike  Perch.    Otter  Tail  River  at 

Breckenridge,  1  specimen;  Cheyenne  River  at  Valley  City,  6;  Red  River  of 
the  North  at  Grand  Forks,  rare ;  Red  Lake  River  at  Grand  Forks,  rare ;  Red 
Lake  River  at  Crookston,  8.  The  last-named  place  is  the  only  locality 
visited  where  the  local  fishermen  report  this  species  plentiful  enough  to 
furnish  any  considerable  amount  of  food.  From  this  stream  it  is  taken  with 
hook  and  line,  principally  from  below  the  dam.  I  see  no  reason  why  the 
multitude  of  fine  lakes  throughout  the  State  of  Minnesota  should  not  be 
stocked  with  this  fine  food-fish,  since  it  could  be  done  at  comparatively  small 
cost. 

36.  Perca  flaveflcena  (Mitchill).     TeUoto  Perch;  Ringed  Perch.    Forest  River  at 

Minot,  common;  Red  Lake  River  at  Crookston,  common;  Maple  Creek  at 
Mapleton,  5  specimens.  Not  frequently  taken  in  the  streams,  but  said  to  be 
found  in  nearly  all  the  lakes  of  the  State. 

37.  AplodinotaagnmnieiiBCRafinesque).     Freeh-water  Drum;  Orunier;  Sheepshtad, 

Red  Lake  River  at  Crookston,  2  specimens.  Not  common ;  the  fishermen 
seem  to  have  but  little  knowledge  of  it. 

38.  Lota  lota  maculoaa  (Linnceus).    Lawyer;   lAng.    Red  River  of  the  North  at 

Moorhead,  1  specimen ;  Red  Lake  River  at  Crookston,  3.  The  one  specimen 
from  Moorhead  was  large,  about  18  inches  long,  while  those  f^om  Crookston 
were  small.  Occasionally  taken  on  a  ''trot  line''  from  the  B^d  B.v^«x^\^\^ 
not  common. 


4 -THE  FOOD  OF  THE  OYSTER,  CLAM,  AND  RIBBED  MUSSEL. 


By  John  P.  Lotsy,  Ph.  D. 


r  During  a  stay  on  tbe  James  Kiver,  Virginia,  in  the  summer  of  1892, 
I  had  hoped  to  study  the  food  supply  of  both  the  young  (embryonic) 
and  the  adult  oyster,  but  as  the  season  was  too  far  advanced  to  allow 
the  collection  of  any  embryos  only  the  latter  part  of  the  investigation 
proved  feasible. 

Ck)llections  were  made  at  many  places  on  both  sides  of  the  James 
liiver  from  Newport  News  to  Old  Point  Comfort,  specimens  being 
obtained  from  both  natural  and  cultivated  beds,  from  muddy  and 
sandy  bottom,  and  from  piles  and  stones,  especially  around  Fort  Wool 
on  the  Eipraps.  They  were  tiiken  from  various  depths,  some  being 
gathered  on  a  bottom  left  exposed  at  low  tide;  others  were  obtained 
which  did  not  grow  on  the  bottom,  but  which  were,  so  to  speak,  sus- 
jieuded  in  the  water  near  the  surface,  attached  to  piles  and  rocks,  also 
exposed  during  low  tide;  still  others  were  collected  from  deeper  places, 
never  uncovered  by  the  tide,  growing  either  on  the  bottom  or  on  per- 
manently submerged  stones  and  piles.  To  determine  whether  any 
changes  in  the  food  supply  were  dependent  upon  the  season  of  the  year, 
material  was  obtained  daily  from  the  beginning  of  June  until  the  end 
of  September,  and  whenever  an  opportunity  offered  shipments  brought 
"from  farther  up  the  river  were  examined  to  see  if  the  greater  amount 
of  fresh  water  there  present  had  any  influence  on  the  character  of 
their  food. 

Before  entering  further  into  details  it  is  necessary  to  note  that  the 
oyster  is  constantly  ingesting  a  stream  of  water,  which,  passing  the 
mouth,  brings  near  and  into  this  always  opened  organ  all  the  objects  of 
greater  or  less  size  coming  within  the  influence  of  this  stream.  The 
mere  presence,  therefore,  of  particles  of  various  organic  matter  in  its 
stomach,  even  in  great  quantities,  does  not  indicate  that  the  oyster 
uses  them  as  food,  but  only  proves  that  these  particles  were  present  in 
the  surrounding  water  at  the  time  of  ingestion.  This  is  a  consider- 
ation too  often  overlooked.  If  an  animal  of  the  structure  of  an  oyster 
be  placed  in  a  bucket  of  water  in  which  is  suspended  a  great  number 
of  carmine  granules',  these  granules  will  doubtless  be  found  in  the 
stomach  of  the  animal  after  a  certain  length  of  time,  yet  nobody  would 
claim  that  they  were  the  food  of  the  oyster.  A  similar  thing  occurs  in 
nature.  In  the  many  oysters  which  I  have  opened  and  of  which  I 
investigated  the  stomach  contents  I  never  failed  to  And  numerous 
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particles  of  sand.  The  finding  of  some  auimal  or  plant  or  other  object 
in  the  stomach  of  the  oyster  does  not  prove  that  it  compH>8es  any  part 
of  its  food  supply,  no  matter  how  numerous  the  form  may  be  in  indi- 
viduals, but  it  can  only  offer  a  suggestion  for  further  investigation.  In 
order  to  demonstrate  which  of  these  various  objects  serve  as  food,  it  is 
necessary  to  prove  not  only  that  they  are  ingested,  showing  a  possible 
source  of  nutriment,  but  also  that  having  passed  through  the  digestive 
tract  only  the  indigestible  parts  remain.  To  conclude  irom  the  fact 
alone  of  the  oexsurrence  of  any  animal  or  vegetable  in  the  stomach  of 
an^oyster  that  it  forms  a  part  of  its  food  is  no  more  justifiable  than  to 
affirm  that  the  fishes  brought  up  by  a  water-wheel  are  food  for  the 
wheel. 

The  method  followed  by  me  in  studying  the  stomach  contents  of  the 
oyster  was  as  follows :  The  oyster  was  carefully  opened,  guarding  against 
any  injury  from  the  knife  except  the  separation  of  the  muscle  which 
connects  the  two  valves  of  the  shell.  The  oysters  were,  as  a  rule, 
examined  immediately  after  being  taken  from  the  water,  usually  within 
fifteen  minutes,  and  very  rarely  after  as  long  an  interval  as  two  hours. 
After  separating  the  gills  at  the  oral  extremity  with  a  scalpel,  so  that 
the  opening  of  the  mouth  was  exposed,  the  tip  of  a  finely  drawn-out  glass 
tube  having  a  rubber  ball  at  the  other  end  was  introduced  into  the  stom- 
ach.  The  contents  of  the  stomach  were  now  sucked  out  by  removing 
the  hand  from  the  hitherto  compressed  bulb. 

The  contents  of  the  stomach  of  an  oyster  which  has  recently  fed — ^in 
other  words,  of  every  oyster  collected  when  the  shells  are  open — present 
a  beautiful  dark-golden  color.  A  drop  of  this  material  obtained  in  the 
manner  described  above  and  placed  under  the  microscope  for  examina- 
tion shows  that  the  stomach  of  the  adult  oyster  contains  a  large  number 
of  diatoms,  embracing  a  great  many  species.  The  constant  occurrence 
of  these  forms  in  great  quantities  suggested  the  possibility  of  their  serv- 
ing as  food.  In  addition  to  the  diatoms  a  quantity  of  decaying  organic 
matter  at  least  equal  in  amount,  and  also  of  some  of  the  lower  algse, 
besides  sand,  etc.,  were  often  found.  Ehizopods,  a  few  euglenas,  an 
occasional  foraminiferum,  and  other  animals  of  lower  grade  were  seen, 
but  only  once  was  a  copepod  found;  in  fact,  animal  life  was  practically 
absent. 

An  idea  which  early  occurred  to  me  was  the  importance  of  examining 
simultaneously  the  stomachs  of  the  other  common  bivalve  mollusks  of 
the  James  Eiver,  to  see  if  any  uniformity  in  the  nature  of  the  food  in 
this  natural  group  could  be  detected.  With  this  object  the  stomachs 
of  the  hard  clam  or  quahog  {Mereenaria  mercenaria)^  of  the  soft  clam 
(Mya  arenaria),  and  of  the  ribbed  mussel  {Modiola  plicatulu)  were  also 
examined.  In  all  of  these  species  the  contents  of  the  stomach  were 
found  to  be  the  same  as  in  the  oyster. 

The  first  question  to  be  settled  was  whether  or  not  the  oyster  and 
these  other  mollusks  actually  digested   the   diatoms  found  in  their 
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stomachs;  and,  second,  what  part  of  the  additioual  decaying  organic 
matter  was  digested.  It  was  x>ossible,  for  example,  that  the  diatoms,  if 
abundant  in  the  surrounding  water,  were  merely  ingested  and  would 
pass  the  intestinal  canal  unchanged,  while  the  decaying  organic  matter 
might  be  digested.  In  order  to  settle  this  i)oint,  several  oysters  and 
clams  were  placed  in  separate  glass  dishes,  their  shells  being  previously 
carefully  cleaned  with  a  brush.  The  sea  water  in  these  dishes  was 
either  naturally  very  pure  or  strained  through  filter  paper;  after  a  few 
hours  a  considerable  quantity  of  fseces  was  deposited  in  the  dishes. 
The  excrements  of  the  oyster,  as  well  as  those  of  the  mussel  and  soft 
clam,  are  well  formed,  consisting  of  a  hollow  tube  or  of  a  solid  rod  of 
excrementitious  substance;  the  amount  of  sand  in  them  is  enormous, 
forming  by  far  the  greatest  bulk. 

The  cell  walls  of  the  diatoms,  on  account  of  the  silica  which  they 
contain,  are  indigestible;  for  this  reason  it  was  easy  to  determine  with 
accuracy  whether  digestion  of  the  diatoms  actually  took  place,  as  it 
had  been  previously  ascertained  that  very  few  empty  shells  of  diatoms 
were  present  in  the  stomach,  by  far  the  greater  number  being  in  fresh 
condition.  The  examination  of  the  excrements  under  the  microscope 
showed  that  the  decaying  organic  matter  had  passed  through  the  ali- 
mentary canal  entirely  unchanged.  At  first  it  seemed  as  if  the  diatoms 
also  were  very  imperfectly  digested,  but  soon  it  became  evident  that 
this  was  an  error  based  on  superficial  examination,  since  the  undigested 
diatoms  were  more  conspicuous  on  account  of  their  coloring  matter, 
while  the  delicate  transparent  shells  of  those  which  had  been  digested 
e8cai>ed  observation.  To  avoid  this  error  the  following  method  was 
adopted:  The  excrements  of  a  certain  number  of  oysters  or  clams  were 
collected,  broken  up  in  water,  and  well  mixed.  From  this  average 
sample  two  preparations  were  made  and  in  each  of  these  twenty-five 
fields  selected  at  random  were  counted.  I  have  tabulated  below  the 
results  of  the  examination  of  two  such  samples.  The  great  difference 
in  the  number  of  diatoms  present  in  each  field  is  due  to  the  fact  that 
the  samples  were  very  differently  diluted  with  water. 

In  Column  I,  under  ^^dead,"  is  recorded  the  total  number  of  dead 
diatoms  observed.  The  letter  d  following  a  number  indicates  that  not 
all  the  diatoms  were  completely  digested,  although  by  far  the  most 
were  nearly  so,  only  a  little  of  the  coloring  matter  remaining. 

Column  II  shows  the  number  not  entirely  digested,  and  the  dificrence 
between  the  numbers  in  the  two  columns  indicates  in  each  instance  the 
number  in  which  only  the  clean  silica  skeleton  remained. 

In  none  of  these  cases  was  the  additional  decaying  organic  matter 
digested.  The  numbers  of  individuals  examined  being  very  different, 
having  been  taken  from  different  localities  and  representing  different 
genera,  the  fact  that  the  results  coincided  so  closely  in  the  proportion- 
ate number  of  digested  and  undigested  diatoms  seems  to  indicate  a 
very  complete  digestion  of  the  ingested  diatoms  in  this  group. 


378       REPORT   OF    COMMISSIONER   OF   FISH   AND   FISHERIES. 


Average  sample  of  the  excrements  of  SI  oysierSy  collected  on  plants  of  Mr,  Cock,  in  shallow 

water,  Hampton  Creek,  Va. 


Prep, 
Living. 

aratioD  No.  1. 

Preparation  No.  2. 

Field 
No. 

Dead. 

1          Dead. 

1 

L<iving. 

Col.  I. 

Col.  II. 

Col.  I.  1  Col.  II. 

1 

0 

\d 

0 

12             Id 

2 

2 

13 

Gd 

0 

21      '       3d 

3 

1 

4        

0 

16      !       2d 

4 

0 

8       ! 

0 

20       : ' 

5 

1 

%d 

Id 

1 

17             Id    |i 

6 

0 

10 

0 

20       j 

7 

0 

7 

0 

22             3d    , 

8 

0 

13 

3d 

0 

28             4d 

9 

0 

4 

Id 

0 

20             3d    1 

10 

0 

12       

0 

27             4d 

11 

0 

14      i       4d 

1 

20             2d 

12 

0 

16             id 

0 

8             Id 

13 

0 

14 

Id 

0 

22             2d    1 

14 

0 

12 

3d 

0 

18             3d 

15 

0 

15 

0 

10             Id 

16 

0 

13 

Id 

0 

15             2d 

17 

0 

16 

Id 

0 

12             4d 

18 

0 

15 

3d 

2 

13-           3d 

10 

1 

35 

2d 

0 

38             3d 

20 

0 

20 

Id 

0 

14             7d 

21 

0 

11 

2d 

0       1      23             3d    1 

22 

0 

17 

2d 

0 

24             4d    , 

23 

0 

14 

2d 

0 

12             2d    ! 

24 

0 

13 

0 

11             2d 

25 

0 

11    ! 

1 
5 

23      1       3d 

1 

*5 

322  =  2R4+38 

475  =  412+63 

L  i  V  i  n  g,  1. 5 

Entirely  di- 

per cent. 

gested, 87  per 
cent. 
Nearly     di- 
gested, 12  per 

ceut. 

Resnlts. 


Resnltfl  of  Preparation  Ko.  1 : 

Pertt. 

Living 1.5 

Nearly  digested 12 

Entirely  digested t87 

Total 100 

Kesults  of  Preparation  No.  2 : 

Living 1 

Dead 90 

Entirely  digested 85 

Nearly  digested 14 

Living 1 

Total 100 

Average  from  the  two  prepara- 
tions: 

Digested 9B 

Entirely M 

Nearly 13 

Living 1 

Total 100 


*  These  few  living  diatoms  might  have  been  derived  from  the  sea  water  used  for  breaking  up  the 
excrements.  All  five  belonged  to  the  same  species,  and  as  diatoms  have  amotion  of  their  ownitis 
possible  that  the  same  individual  figured  in  each  case. 

t  The  smaller  species  were  all  entirely  digested,  so  that  they  seem  to  offer  the  best  food  for  the  oyster. 

Average  sample  of  the  excrements  of  17  oysters,  collected  hy  Mr,  R,  Armstrong  10  miles  up  iht 

James  River  from  Netpport  News,  Va.;  deep  water. 


I 


Field 
No. 


1 

2 

3 

4 

5 

6 

7 

8 

0 

10 

U 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 


Preparation  No.  1. 


Living. 


Dead. 


Preparation  No.  2. 


Dead. 


Col.  I. 


0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


3 
4 
5 
2 
3 
2 
6 

2 
5 
4 
4 
5 
3 
2 
2 
4 
3 
2 
1 
4 
6 
3 
4 
1 


Col.  n. 


Id 


3d 


2d 
2d 


Id 


Id 


Id 
Id 


82=70+11 


Living. 


Col.  I.  Col.  II. 


Reenlcs. 


0 

1 

0 

8 

0 

2 

0 

3 

0 

3 

0 

2 

0 

1 

0 

4 

0 

2 

0 

2 

0 

2 

0 

2 

0 

3 

0 

3 

0 

2 

0 

3 

0 

1 

0 

3 

0 

2 

0 

2 

0 

I 

0 

2 

0 

3 

0 

3 

0 

2 

Id 
3d 


Id 


2d 


Id 


Id 


\ 


6a^54-\-9* 


Results  from  Preparation  No.  1 : 

Peret- 

Entirely  digested 85 

Nearly  digested li 

Living 1 

Total 100 

Results  from  Preparation  No.  2: 

Entirely  digested hi 

Nearly  digested U 

Living 0 

Total 100 

Average  from  the  two   prepara- 
tions: 

Digesteil « 

Entirely 85.5 

Nearly 14 

Living 0.5 

Total lOO- 


\\ 


EuonuouB  quantity  of  sand  &tx(V.tsi&i\^  \>\^^v*«,\ft»  ol  ^i2a.\«raA. 
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Average  sample  of  the  excrements  of  4  olamSy  collected  on  thejlats  at  the  ^oldiers^  Home, 

Hampton^  Va. 


Field 
No. 

Preparation  No.  1. 

Preparation  No.  2. 

Living. 

Dead. 

Living. 

Dead. 

1 

Col.  I. 

Col.  II. 

Col.  I. 

Col.  II. 

1 

1 

7 

2d 

1 

0 

2 

2 

0 

3 

0 

1 

3 

0 

2 

0 

3 

i 

0 

0 

1    0 

0 

5 

0 

3 

Id 

1       0 

1 

6 

0 

3 

2d 

1    « 

1 

7 

0 

2 

'       0 

2 

Id 

8 

0 

3 

id 

0 

1 

9 

0 

3 

Id 

0 

1 

10 

0 

0 

0 

4 

11 

0 

2 

0 

4 

12 

0 

1 

0 

1 

13 

0 

3 

Id 

0 

0 

li 

0 

0 

0 

1 

Id 

15 

0 

3 

0 

1 

10 

0 

5 

0 

5 

17 

0 

2 

Id 

0 

2 

18 

0 

3 

0 

4 

2d 

19 

0 

2 

0 

2 

Id 

20 

0 

1 

0 

0 

21 

0 

1 

0 

I 

22 

0 

1 

0 

1 

23 

0 

1 

0 

2 

24 

0 

2 

0 

1 

Id 

25 

0 

2 

0 

2 

1* 

55  = 

46+9 

0 

43  = 

37+6 

Rosnlts  of  Preparation  Ko.  1 : 

Per  et. 

Living 2 

Entirely  digested 83 

Nearly  digested 15 

Total 100 


Results  of  Preparation  No.  2 : 

Living 0 

Entirely  digested 86 

Nearly  digested 14 

Total 100 


Average: 

Digested 99 

Entirely 84.5 

Nearly 14.6 

Living 1 

Total 100 


*  Probably  derived  from  the  sea  water  nsed  to  break  up  the  exorements. 

Tliere  was  another  possible  kind  of  food  yet  to  be  considered, 
namely,  sach  substances  as  might  be  in  solution  in  the  water  in  which 
the  oyster  lives.  The  oysters  attached  to  the  stones  of  the  Eipraps, 
which  also  showed  their  stomachs  full  of  diatoms,  are  surrounded  by 
perfectly  clear  water,  but  from  a  large  number  of  chemical  analyses 
which  I  have  made  of  similar  water  on  former  occasions,  after  having 
strained  the  diatoms,  etc.,  out,  I  am  convinced  that  hardly  a  trace  of 
organic  matter  is  to  be  found  dissolved  in  it,  so  tha^  this  possible  source 
of  food  can  be  entirely  excluded. 

After  having  determined  in  this  way  that  the  food  of  the  oysters 
and  clams  in  the  James  River  consists  practically  of  diatoms,  the 
question  presented  itself,  Where  do  these  diatoms  come  from?  The 
use  of  the  common  MuUer's  pelagic  tow  net  revealed  their  presence  at 
the  surface  of  the  water  in  enormous  quantities,  and  no  difference 
could  be  detected  in  their  numbers  or  distribution  during  the  daytime 
or  nighttime.  The  occurrence  of  diatoms  in  such  numbers  at  the 
surface  explained  well  their  presence  in  the  stomachs  of  the  oysters 
attached  to  the  stones  and  piles  submerged  only  a  little  under  water, 
but  this  could  not  account  for  their  presence  in  those  living  at  the 
bottom  in  deeper  places,  where  even  at  low  tide  considerable  water 
remained.  It  was  therefore  thought  advisable  to  collect  at  different 
depths  in  order  to  study  their  perpendicular  distribution  from  the 
surface  to  the  bottom.  The  result  showed  that  they  occurred  in  equal 
quantity  at  all  depths  up  to  70  feet,  which,  according  to  t\\e  <i^^\aJL 
maps^  is  the  greatest  depth  found  at  the  moutti  oi  t\i^  ^MSi^^^vq^- 
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The  idea  is  commonly  held  that  the  soft  organic  mad  on  the  oyster 
beds  stimulates  the  growth  of  diatoms,  bat  a  microscopic  examination 
of  specimens  of  mud  taken  from  different  oyster  beds  revealed  the  fact 
that  they  were  apparently  not  more  numerous  in  such  places  than  on 
the  sandy  bottoms  similarly  situated,  provided  that  they  were  contin- 
ually covered  with  water.  On  the  other  hand,  those  maddy  places 
which  are  left  dry  between  the  tides  were  found  to  be  much  richer  in 
diatoms  than  similar  sandy  places.  The  species  living  on  the  bottom 
apparently  differed  from  the  pelagic  ones,  but  their  presence  in  the 
stomachs  examined  indicates  that  they  also  served  the  oyster  for  food. 
These  observations  were  made  at  places  where  the  current  was  strong. 
They  do  not,  therefore,  by  any  means  preclude  the  possibility  that  in 
stagnant  or  slowly  flowing  water  muddy  banks  may  form  a  much 
better  soil  for  diatoms  than  sandy  ones.  The  fact  that  they  are  more 
numerous  on  muddy  bottoms  near  the  shore  which  are  left  uncovered 
by  the  tide  even  indicates  this.  We  might  account  for  the  facts  above 
stated  by  supposing  that  the  diatoms  are  swept  along  so  fast  by  the 
strong  currents  that  they  have  not  time  to  settle  on  these  mudbanks, 
and  might  perhaps  also  thus  explain  the  controversy  between  oyster- 
growers  as  to  whether  muddy  or  sandy  bottoms  furnish  the  most  favor- 
able places  for  planting.  That  sand  is  sometimes  preferable  we  learn 
from  the  following  quotation  from  Professor  Brooks's  oyster  report. 
Within  the  harbor,  for  instance,  considerable  '^  muddy  bottom  has 
been  utilized  by  first  paving  it  with  coarse  beach  sand.  Ko  spot  where 
there  is  not  a  swift  current  is  considered  worth  this  trouble.^ 

This,  of  course,  is  in  complete  harmony  with  our  facts,  since  the 
stronger  the  current  the  more  food  that  is  offered.  That  there  is  an 
abundant  food  supply  for  oysters  on  sandy  bottom  is  proved  by  the 
fact  that  the  clams,  living  upon  the  same  food  as  the  o'^stexs.  are  often 
found  on  pure  sand  flats. 

The  fact  that  the  mud  bank,  on  microscopic  examination,  did  not 
prove  to  contain  more  diatoms  than  the  sand  did  not  seem  to  furnish 
sufficient  evidence  on  which  to  base  an  opinion  as  to  the  stimulating 
power  of  the  mud  on  the  growth  of  diatoms,  as  this  might  possibly  be 
perceptible  in  the  greater  quantity  of  diatoms  in  the  water  above.  To 
determine  this,  diatoms  were  collected  from  the  water  over  mud  banks 
and  also  from  over  pure  sand  and  the  results  compared,  but  no  per- 
ceptible difference  could  be  detected.  The  instrument  used  for  this 
purpose  was  a  Milller's  net  secured  firmly  by  means  of  two  strong 
wooden  poles  to  the  dredge  in  such  a  way  that  it  was  immovable.  The 
X>oles  '<  A"  are  of  strong  wood.  Two  incisions  are  made  in  these,  extend- 
ing about  half  way  through  the  wood  at  the  points  a  and  h  in  such  a 
manner  that  the  iron  bars  D  of  the  dredge  fit  perfectly  in  them.  A 
crosspiece  G  is  now  screwed  on,  so  as  to  retain  the  poles  at  an  angle  of 
about  450  with  the  bottom  when  the  dredge  is  lying  on  it.  The  net  is 
fastened  between  the  poles  near  the  top,  the  ring  fitting  into  incisions 
in  either  side,  enough  space  being  allowed  between  them  and  the  top 
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for  tfae  nsnal  rope  of  the  net  to  be  flrmly  wonnd  aroand  it  ia  order  to 
keep  the  latter  in  position.  This  arrangement  allows  the  nse  of  both 
net  and  dredge  separately  or  together  with  very  little  trouble  or 
expense.  When  the  apparatus  is  in  use,  the  dredge  is  drawn  along 
OQ  the  bottom  in  the  direction  of  the  arrow,  while  the  net  is  held  about 
a  foot  aboye  the  bottom  and  a  few  feet  in  front  of  the  dredge,  so  that 
the  mad  etined  np  by  the  latter  does  not  interfere  with  the  net,  and  in 
the  latter  only  those  objects  are  taken  which  are  normally  snspended 
in  the  water  passing  over  the  mud  bank. 

In  order  to  stady  the  diatoms  over  as  wide  an  area  as  possible, 
collections  were  made  daUy  irom  Kewport  Kews  down  to  Hampton, 
and  even  from  points  several  miles  out  in  the  bay.    From  these  catches 


about  50  species  of  diatoms  were  drawn  on  the  spot.  For  staining  the 
diatoms,  the  lower  algie,  and  other  low  forms  of  life,  I  employed  the 
method  described  £wther  on,  which  I  think  offers  some  advantages 
worthy  of  consideratioii.  Several  jars  full  of  diatoms  were  preserved 
and  carried  to  Baltimore  for  classification.  I  have  not,  however,  been 
able  to  find  a  reliable  work  on  the  classification  of  American  diatoms, 
and  as  specialists  assure  me  that  such  a  one  does  not  exist,  this  plan 
had  to  be  abandoned,  since  the  time  at  my  disposal  jnst  now  does  not 
permit  me  to  nodertake  it.  Nevertheless,  such  a  classification  would  be 
of  great  value,  and  if  the  necessary  collection  of  diatoms  irom  different 
points  of  the  American  coast  conld  be  obtained  to  enable  snch  a  work 
to  be  done  on  a  broad  basis,  it  would  also  pay  from  a  practical  stand- 
point. It  would  be  of  great  interest  to  so  determine  the  habitat  of  the 
different  species  as  to  ascertain  which  grow  on  the  bottom  and  which 
are  freely  suspended  in  the  water.    At  the  same  time  a  careful  study 
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of  the  life-history  of  the  diatoms  should  be  made.  It  does  not  seem  to 
me  that  it  would  be  very  difficult  to  fatten  oysters  by  bringing  them 
into  ponds  in  which  a  large  quantity  of  diatoms  had  been  developed 
under  favorable  conditions.  To  accomplish  this  satisfactorily^  however, 
a  closer  study  of  the  life-history  of  this  group  would  be  necessary. 

The  quantity  of  diatoms  which  may  be  seen  on  a  bottom  near  the 
shore,  for  example,  does  not  in  the  least  Ornish  us  with  a  basis  for 
measuring  the  amount  of  oyster  food  there  present,  as  many  of  these 
forms  are  firmly  fixed  to  the  bottom,  and  so,  of  course,  are  entirely  use- 
less for  that  purx>ose.  Since  it  is  well  known  that  too  much  fresh  water 
kills  the  marine  diatoms,  a  careful  study  of  the  influence  of  fresh  water 
upon  them  would  be  necessary  in  order  to  determine  the  most  promising 
places  for  oyster-culture  in  our  rivers.  My  station  last  summer,  so  near 
the  mouth  of  the  river,  was  not  well  fitted  for  this,  but  I  was  able  to 
show  that  oysters  coming  from  15  miles  farther  up  the  river  contained 
in  their  stomachs  the  same  species  of  diatoms  as  those  collected  around 
Newport  !News,  or  even  around  Hampton. 

As  the  water  surrounding  the  habitat  of  the  oysters  contained, 
besides  diatoms,  a  great  number  of  copepods,  it  seems  strange  that 
these  were  not  found  in  the  oysters'  stomachs  also,  as  the  stream  of 
water  ingested  by  the  oysters  was  certainly  strong  enough  to  draw  the 
copepods  into  their  mouth  along  with  the  other  floating  particles. 
The  idea  naturally  suggested  itself  that  perhaps  the  oyster  might 
possess  a  power  of  discrimination  between  the  higher  and  more  active 
animals,  such  as  copepods  and  the  lower  foraminifera,  and  especially 
the  diatoms,  although  the  fact  that  its  mouth  is  continuously  open 
does  not  favor  this  view.  It  was  thus  thought  advisable  to  make  some 
experiments  bearing  upon  this  subject.  As  copepods  were  not  to  be 
obtained  easily  in  pure  cultures,  it  was  thought  that  a  substitute  for 
them  might  be  found  in  finely  hashed  fish,  or,  better  still,  shrimps.  It 
might  safely  be  assumed  that  if  oysters  should  prove  to  be  able  to 
discriminate  between  such  a  food  material  and  diatoms  the  chances  are 
that  they  would  still  more  readily  distinguish  the  latter  from  the 
actively  swimming  copepods,  since  the  presence  of  these  would  be 
more  readily  detected  by  their  movements. 

Such  a  fact,  however  probable,  could  not  be  demonstrated,  but  the 
question  which  could  and  should  be  determined  by  this  method  was: 
Do  the  oyster  and  the  other  bivalve  moUusks  possess  in  general  a 
power  of  discriminating  between  the  different  kinds  of  food  ofifered  to 
them?  For  this  purpose  it  was  necessary  to  obtain,  in  the  first  place, 
cultures  of  diatoms  in  which  animal  life  was  absent.  Since  diatoms 
have  never  hitherto,  so  far  as  I  am  aware,  been  obtained  in  pure  cul- 
ture, some  experiments  had  to  be  made  to  accomplish  this.  I  was  able 
to  obtain  very  good  cultures,  though  not  pure  ones;  the  latter  not 
being  attempted.  It  seems  to  me  that  it  would  be  easy  by  the  method 
which  I  employed  to  obtain  cultures  of  a  single  sx)ecie8,  only  contami- 
nated by  bacteria.    The  method  was  this:  Some  sea  water  was  placed 
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in  an  Erleumeyer  flask  with  a  little  of  the  pelagic  catch  added,  in 
order  to  give  it  the  necessary  elements  for  the  growth  of  the  diatoms. 
The  flask  was  then  plugged  with  cotton  and  sterilized  by  boiling. 
Afterwards,  when  it  had  cooled,  a  few  drops  of  the  pelagic  catch  con- 
taining but  a  few  diatoms  were  introdaced  into  this  sterilized  medium. 
After  some  days  small  colonies  of  diatoms  appeared  on  the  wall  of  the 
flask,  esi)ecially  on  the  side  torned  toward  the  light.  One  of  these 
colonies  was  removed  by  means  of  a  sterilized  platinum  needle  and 
introduced  into  another  Erlemeyer  flask  containing  the  same  medium. 
This  culture  was  afterwards  used  for  experiments. 

The  exi)eriments  were  carried  on  in  the  following  way:  A  hash  of 
fish  and  one  of  shrimps  was  suspended  in  water,  the  suspension  con- 
taining particles  not  larger  than  a  copepod.  Glams  were  first  used 
for  the  experiments.  A  culture  of  diatoms  in  sufficient  quantity  to 
cause  a  small,  well-defined  cloud  in  the  water  was  oflered  to  them  by 
means  of  a  fine  glass  tube,  the  end  of  which  was  brought  close  to  the 
ventral  opening  of  the  siphon,  care  being  taken  (see  figure^  not  to 
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touch  it.  The  culture  was  now  allowed  to  flow  through,  and  soon 
disappeared  in  the  opening  of  the  siphon.  Many  such  cultures  were 
accepted  by  the  clam,  but  when  similar  experiments  were  made  with  a 
hash  of  fish,  the  result  was  either  that  the  opening  closed  as  soon  as  the 
particles  of  fish  touched  it,  or  the  suspension  was  accepted  as  before, 
but  almost  as  soon  as  taken  it  was  forcibly  ejected  and  often  thrown 
to  a  distance  of  six  or  seven  inches.  The  shrimp  hash  was  rejected  in 
the  same  maoiner. 

When  soft  clams  were  used,  the  same  results  were  obtained,  and  when 
the  hash  was  brought  between  the  open  shells  of  the  oyster,  the  same 
phenomena  were  observed,  the  suspension  being  rejected  and  the  shells 
immediately  closed,  while  the  diatoms  were  readily  accepted.  Though 
these  experiments  were  repeated  over  and  over  again,  I  always  obtained 
the  same  results  with  a  single  exception  in  the  case  of  a  soft  clam,  an 
individual  apparently  without  a  discriminating  taste,  which  accepted 
a  great  quantity  of  the  hash,  but  finally  rejected  it  also. 
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Besides  the  diatoms  some  lower  algse  were  found  to  be  present  in  the 
water,  especially  near  the  shore,  and  I  have  no  doubt  that  in  winter 
and  early  spring  the  reproductive  spores  of  the  higher  algte  growing 
on  oyster  beds  will  prove  to  be  an  additional  source  of  oyster  food.  I 
therefore  made  a  list  of  the  algsB  found  during  the  time  of  my  stay  in 
places  where  oysters  were  living  in  the  James  Biver.  It  should  be 
borne  in  mind  in  connection  with  this  list,  however,  that  my  visit  was 
made  during  the  hottest  months  of  a  very  hot  summer,  a  particularly 
unfavorable  season  for  the  growth  of  algse.  For  this  reason  the  small 
number  of  species  collected  is  not  to  be  wondered  at.* 

Algm  collected. 

1.  Melanophyoeffi.  3.  FloridesB. 

I'licas  vesicalosns.  Dasya  olegans. 

Chondria  tenoiasima. 
Polysiphonia  variegata. 

2.  Chlorophycete.  Rhabdonia  tenera. 

Biyopsis  plumosa.  Ceramiam  rabnim. 

Ulva  lactnca.  Graoelaria  compressa. 

Ulva  clathrata.  Polysiphonia  nrceolata. 

Ulva  hopkirkii.  4.  Cyanophyoen. 
Cladopbora,  s|>.  Lyngbya,  sp. 

Entocladia  viridis.  OBCiUariay  sp. 

Looking  back  on  our  results,  we  see  that  the  oyster  lives  almost 
exclusively  on  diatoms,  and  it  will  be  well  to  recall  the  structure  and 
physiological  properties  of  these  low  plants.  The  diatoms  are  small, 
microscopic  plants,  surrounded  by  a  firm  membrane  having  a  strac- 
ture  of  a  small  box;  that  is,  consisting  of  the  two  halves  of  the  cell 
wall,  one  fitting  over  the  other  as  the  cover  does  over  a  i>asteboard 
box.  These  cell  walls,  formed  of  cellulose,  are  incrusted  with  an 
enormous  quantity  of  silica,  often  arranged  in  beautiful  and  delicate 
designs,  so  that  after  the  soft  parts  have  been  destroyed  by  heating 
to  incandescence,  the  perfectly  clean  silicious  skeleton  remains,  show- 
ing all  its  delicate  detail  of  structure.  Inside  of  this  cell  wall  the 
plasmatic  body  of  the  diatom,  provided  with  a  nucleus,  is  seen  during 
life.  In  some  species  more  or  less  definite  portions,  in  others  the  whole 
plasma,  is  diffusely  tinged  with  a  brownish  color.  This  color  is  of  par- 
ticular interest  to  us,  for  just  as  the  trees,  by  means  of  their  green 
coloring  matter,  are  able  to  convert  inorganic  into  organic  matter — tbat 
is,  animal  food — so  are  the  diatoms  in  the  same  way  by  means  of  tbeir 
brown  color  substance.  Let  us  see  what  this  teaches  us,  and  first 
glance  at  the  economic  peculiarities  of  higher  animal  life. 

Starting  from  any  animal  life,  we  see  that  its  existence  always 
depends,  either  directly  or  indirectly,  on  the  presence  of  plants,  since 
these  alone  are  able  to  form  organic  matter,  all  animals  being  destroyers, 
but  never  producers,  of  it.    For  example,  cattle  live  directly  on  plants, 

*That  the  flora  at  Hampton  is  very  much  richer  is  strongly  suggested  by  the  fact 
that  in  April  of  this  year,  daring  an  afternoon  walk  along  the  shore,  I  found  in  great 
abundance  Phyllitis,  Eotocarpus,  Pelagella,  three  genera  of  which  in  August  do 
trace  was  left. 
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but  the  liou,  devouriDg  the  cattle,  dejieDds  an  well  on  the  plants,  since 
without  them  the  esisteuce  of  his  prey  would  be  impossible.  Exactly 
the  same  thiug  takes  place  in  tlie  ivaterj  the  tishes  preying  on  other 
fishes,  theee  ou  smaller  fishes,  these  again  on  other  animals.  Atl  have 
to  come  buck  finally  to  animals  living  ou  plants.  So  we  see  that  in  the 
present  case  our  oyster  lives  directly  on  plants,  and  there  is  uo  danger, 
as  long  as  our  waters  voutaiu  the  necessary  salts  for  plants  to  live  upon, 
that  the  food  supply  of  the  oyster  will  become  exhausted,  unless,  indeed, 
it  shonld  be  found  that  in  the  embryonic  stage  the  oyster  depends  upon 
some  more  precarious  food  8Ui>pIy. 

Une  subject  of  interest  remains  to  be  eonsidered,  namely,  Uow  do 
diatoms  multiply? 

This  is  accomplished  as  representeil  in  the  accompanying  hgures. 
The  shells  a  and  b  separate  as  far  as  possible,  so  that  one  fits  but 
slightly  over  tlie  other.  A  cross  wall  c  is  uow  formed  wliich  splits  into 
two,  one  of  these  forming  the  box  for  each  of  the  two  halves,  it  will 
be  readily  understood  that  iu  this  way  every  daughter  d  iatom  is  a  Uttle 


smaller  than  the  mother,  since  the  box  of  the  mother  now  serves  as 
the  cover  of  the  daughter.  If  this  be  repeated  u  certain  unmber  of 
times,  the  diatoms  would  tinatly  become  too  small  for  existence,  bat 
then  the  small  diatom  leaves  its  shell  and  eitliar  simply  grows,  forming 
a  new  cell  wall  after  a  certain  time,  or  it  finds  a  mate,  the  bodies  of 
both  merging  iuto  one,  and  in  this  way  the  loss  of  si/e  r'-salting  from 
this  mode  of  division  is  compensated. 

A   SlUPLE    METHOD   OF   STAINING   SMALL   OUUANISMS. 

In  the  stiiiniug  of  unicellular  algie,  diatoms,  and  the  reproductive 
organs  of  the  bighei'  alga-,  as  well  as  many  other  micro-organisms,  the 
greatest  difficulty,  as  is  well  known,  is  encountered  iu  the  great  loss  of 
specimens  entailed  by  the  more  or  less  complicated  staining  process 
uow  in  use.  Tbe  one  uow  commonly  employed  is  as  follows :  The  speci- 
men is  hardened  in  a  1  i>ei'  cent  aqueous  solution  of  chromic  acid  fur 
tweuty-four  hours,  washed  carefully  in  water  until  the  last  trace  of  the 
ai'id  is  removed,  then  stained  with  a  solatiou  of  carmine.  It  does  not 
need  to  be  pointed  out  that  by  tbe  use  of  this  method  it  is  easy  to  lose 
the  greater  part  of  the  organisms,  and  the  disadvantages  of  it  are 
p.  E.  93 liO 
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increased  the  more  simple  the  appliances  of  the  laboratory.  Hence, 
during  a  short  stay  at  the  seashore  for  the  purpose  of  atady  of  these 
forms,  where  the  oquipmeut  of  a  hastily  constructed  laboratory  is  neces- 
sarily meager,  great  inconvenieuce  is  experienced. 

In  order  to  obviate  this  difficulty  I  have  used  a  method  which  I  found 
both  simple  and  satisfactory.  Small  bags  having  the  shape  repre- 
sented in  the  accompanying  figure  arc  made  of  bolting  cloth,  a  tine 
mesh  being  used  bo  that  the  desired  organising  can 
not  pass  through.  The  organisms  having  been 
removed  by  means  of  an  ordinary  glass  tube  from 
the  glass  dish  in  which  the  surfece  nets  were 
emptied,  are  now  transferred  to  the  bag  jn»t  de- 
scribed. Daring  this  manipulation  the  little  bag 
is  kept  open  by  means  of  a  pair  of  forceps  in  the 
manner  indicated,  after  which  the  bag  is  securely 
closed  by  tying  a  string  around  its  month.  Several 
bags  filled  in  this  way  are  then  piaced  in  an  KrJf- 
nieyer  flask  or,  in  the  absence  of  this,  into  a  com- 
mon wide-month  bottle. 

A  snitablc  weight,  preferably  a  glass  rod,  havnug 
been  placed  on  the  bags  to  prevent  them  irtrni 
floating,  the  solntion  of  chromic  acid  is  now  )K>iiitil 
over  them  and  permitted  to  remain  in  contact  iSr 
twenty-four  hours.  The  bags  are  then  removfO, 
and  having  been  attached  to  a  long  piece  of  con], 
with  an  interval  of  2  or  3  inches  between  every  two 
bags,  the  whole  is  tied  to  any  convenient  object 
and  washed  in  a  stream  of  water  until  free  from 
the  chromic  acid.  This  usually  takes  about  tno 
hours.  The  bags  are  now  removed  from  the  water 
and  immersed  in  the  staining  fiuid  for  a  anflicieul 
time.  The  excess  of  stain  is  washed  away  io 
water,  and  if  overstainiug  has  occurred  theorgaa- 
isms  can  be  decolorized  while  still  inclosed  in  the  bags  by  adding  a 
tra<'e  of  HCl  to  the  water.  The  bags  are  now  cut  open,  the  staiue^ 
oi'ganisma  transferred  to  a  watch  glass  and  mounted.  Should  they  still 
be  overstained  they  can  be  further  decolorized  in  the  manner  stated. 
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SALMON  ON  THE  PACIFIC  COAST. 


By  J.  J.  BricE;  Commander,  United  States  Navy. 


Washington,  D.  C,  November  15, 1892. 

SiB:  I  have  the  honor  to  submit  herewith  a  report  of  investigations 
and  operations  on  the  Pacific  Coast  in  reference  to  the  establishment 
of  stations  for  the  propagation  of  salmon. 

The  salmon,  which  formerly  inhabited  the  Pacific  Coast  waters  in 
countless  millions,  extending  from  Alaska  to  Monterey,  are  becoming 
each  year  more  reduced  in  numbers  in  the  yearly  run,  and  the  question 
resolves  itself  into  one  of  almost  final  extinction  or  prompt  and  active 
measures  for  their  protection  and  propagation.  The  importance  of 
speedily  furnishing  a  supply  equal  to  the  demand  by  artificial  means  is 
emphasized  in  the  value  of  the  fish  industry  on  that  coast,  amounting 
to  something  like  17,000,000  yearly. 

The  seal  fisheries  are  a  national  question  and  the  most  prominent 
subject  before  the  people,  verging  on  war,  yet  their  actual  commercial 
value  is  not  so  great  as  the  fish  industry  on  the  Pacific,  which  is  grad- 
ually slipping  away  from  us  through  depletion  by  indifference  and 
improvident  destruction.  The  ruin  has  continued  without  interruption 
until  some  of  the  streams,  formerly  alive  with  fish,  are  now  nearly 
exhausted  and  becoming  as  destitute  of  salmon  as  the  Hudson  and  the 
other  eastern  rivers  which  were,  in  early  times,  abundantly  stocked 
with  niany  species  of  Salmonidw.  This  destruction  took  place  before 
artificial  propagation  was  practiced,  an  excuse  for  that  day  and  time; 
but  it  also  serves  as  a  warning  in  the  present,  with  our  knowledge  of 
artificial  means,  to  protect  and  guard  the  Pacific  Coast  streams  from 
the  same  misfortune. 

To  formulate  a  plan  to  restore  the  salmon  in  their  original  numbers 
to  the  various  streams  on  that  coast  and  oftset  the  yearly  catch  by  arti- 
ficial propagation  has  been  my  duty. 

The  urgent  necessity  for  speedy  action  is  manifest  in  the  fact  that 
there  are  many  obstacles  in  the  way  of  the  rehabilitation  of  a  river 
once  depleted  of  its  fish,  aside  from  the  great  increase  in  the  labor  and 
the  expense  of  transporting  young  fry  from  remote  localities.  It  was 
therefore  recommended  to  the  Unite<l  Stsites  Fish  Commission  to  estab- 
lish hatcheries  on  military  or  other  Government  reservations,  and 
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similar  desirable  localities  for  the  production  of  the  dittereiit  species  of 
salmon,  so  arranged*  as  to  benefit  all  the  streams  on  the  Pacific  Coast. 

As  an  experimental  effort  and  the  commencement  of  the  system,  a 
hatchery  was  established  at  Fort  Gaston,  Humboldt  County,  Cal. 
This  is  the  central  hatchery,  and  has  auxiliary  or  subhatcheries  on 
the  neighboring  streams  which  empty  directly  into  the  ocean.  Tbese 
auxiliary  hatcheries  are  used  for  taking  the  spawn  and  depositing  the 
young  fry  on  or  near  the  spawning-grounds,  and  are  kept  open  only 
during  the  spawning  and  hatching  season,  which  would  be  about  four 
months  of  the  year.  Besides  the  auxiliary  station  at  Redwood  Eiver, 
it  is  proposed  to  connect  with  the  Gaston  Station  two  others  on  the 
Mad  and  Eel  rivers.  There  are  other  streams  near  by  which  could  be 
utilized  in  the  same  way,  all  emptying  into  the  sea.  In  addition  to 
stocking  the  waters  of  the  Pacific  with  salmon  and  other  indigenous 
fish,  the  central  hatchery  at  Gaston  is  provided  with  ponds  used  for 
hatching  and  propagating  eastern  and  foreign  fish,  such  as  landlocked 
salmon,  eastern  and  German  trout.  Breeding  ponds  are  in  use,  filled 
with  the  two  last-mentioned  fish,  from  which  many  will  be  distributed 
in  the  streams  and  waters  throughout  the  country. 

Other  localities  have  been  examined  and  suitable  places  inspected 
for  hatcheries,  those  on  the  Colville  lieservation  near  the  head  of  the 
Columbia  liiver  and  another  at  Lake  Coeur  d'Alene  being  particularly 
favorable.  Military  or  Government  reservations  were  selected  for 
several  reasons,  i)rominent  among  them  being  the  assured  protection 
of  the  young  fish.  For  convenience  it  is  also  desirable  that  the  hatch- 
eries should  be  located  near  the  heads  of  the  streams  in  the  vicinity  of 
the  spawning-grounds,  where  fish  are  more  likely  to  be  found  ripe  and 
ready  for  stripping  of  their  eggs.  While  the  system  need  not  be  con 
fined  to  Governuieut  reservations,  such  localities  are  preferable  where 
facilities  for  the  work  meet  with  the  requirements. 

The  streams  should  be  stocked  from  the  several  varieties  found  on  the 
Pacific  Coast,  preferably  the  indigenous  or  the  kind  of  salmon  which 
visit  the  particular  stream.  Great  danger  attends  the  introductiou  iu 
any  stream  of  fish  not  belonging  to  the  waters.  A  stronger  and  more 
rapacious  strange  fish  is  sure  to  destroy  the  weaker  native  occupants 
of  the  stream,  and  give  iu  return  for  the  destruction  probably  an  inferior 
and  less  prolific  salmon. 

The  waters  in  Humboldt  County,  Cal.,  are  also  free  from  vagrant 
and  predatory  fish;  consequently  the  young  can  be  placed  in  the  stream 
at  an  early  age  without  molestation  except  from  the  trout  which  inhabit 
all  these  waters.  The  yearling  trout  is  the  voracious  enemy  of  the 
young  salmon,  and  being  small  himself  is  capable  of  pursuing  the 
little  fish  into  shoal  water,  their  haven  of  refuge  from  danger.  The 
destruction  of  salmon  fry  by  these  active  young  trout  is  very  great. 
Therefore  it  is  not  policy  to  stock  the  same  stream  with  both  salmon 
and  trout.    Since  there  is  no  comparison  in  their  commercial  value 
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there  shoaid  be  no  question  as  to  which  should  receive  tbe  attention 
and  protection  of  the  Fish  Commission.  The  Fort  Gaston  station  is 
on  the  Trinity  Eiver,  a  tributary  to  the  Klamath.  The  fish  appear  here 
e^irly  in  the  winter  months  and  again  in  the  spring  to  spawn. 

When  the  salmon  enters  the  river  and  commences  his  Jong  journey  to 
the  spawning-grounds  it  is  truly  the  effort  of  his  life,  resulting  in  many 
cases  in  death  from  accident  or  exhaustion.  During  this  time  he  eats 
nothing,  a  wise  provision  of  nature,  otherwise  the  spawn,  which  is  the 
most  attractive  food  for  fish,  would  be  consumed  by  the  multitudes 
which  throng  the  streams  during  the  spawning  season.  The  salmon  enter 
the  river  in  good  condition,  well  fortified  with  fat,  upon  which  they 
maintain  their  strength,  combined  with  the  constant  supply  of  nutriment 
from  the  destruction  of  the  oil-bearing  tissues  which  envelop  the  ovary 
and  the  outside  membrane  covering,  the  latter  holding  the  eggi^  and 
oily  essence  surrounding  them.  Disintegration  of  the  ovary  adjun<'ts 
and  spermatic  parts  begins  shortly  after  the  fish  entor  the  river,  in  both 
male  and  female,  but  the  supply  is  not  so  great  in  the  former,  because 
the  burden  and  exertion  are  less. 

The  conjunction  of  natural  causes  in  assisting  the  sjUmon  in  all  his 
movements  and  in  the  manner  of  depositing  the  eggs  is  as  interesting 
as  it  is  beautiful.  In  the  operation  of  spawning,  from  my  own  observa- 
tion, the  salmon  on  arriving  at  the  place  selected  remains  quiet  until 
recovered  from  the  effects  of  the  long  journey  from  the  sea,  and  for  this 
purpose  they  select  a  pool  where  there  is  protection  and  concealment, 
under  driftwood  or  an  overhanging  bank.  In  pairs,  male  and  female, 
they  build  their  nests  generally  in  the  swift  water  on  the  ripple  above 
or  below  the  pool,  the  male  guarding  it  with  great  jealousy  by  fighting 
away  all  intruders.  The  pool  serves  as  a  place  of  concealment  during 
the  day;  the  spawning  and  nest-making  takes  place  Jit  night  or  early  in 
the  morning,  continuing  during  the  daytime  if  it  is  overcast  and  dark. . 
The  act  of  spawning  by  the  female  may  go  on  at  intervals  for  a  week 
before  all  the  eggs  are  deposited. 

The  construction  of  the  nest  is  commenced  by  digging  an  elongated 
hole,  extending  up  and  down  the  stream,  and  located  in  the  swift  water 
above  or  below  the  pool,  the  fish  using  the  nose  and  fins  in  making 
the  excavation,  throwing  out  the  sand  and  gravel  in  volumes  in  their 
effort.  The  stones  and  gravel  are  carried  just  below  the  excavation  by 
tbe  current,  forming  a  nest  covering  a  space  sometimes  more  than  (> 
feet  in  diameter,  the  small  particles  of  sand  and  dirt  being  carried  far 
down  the  stream. 

It  seems  strange  that  a  collection  of  stones  and  pebbles  should  form 
a  fish  nest,  and  it  becomes  a  matter  of  specuhxtion  as  to  the  manner  of 
secreting  the  eggs  under  a  mass  of  stones.  Yet  nature  has  made  it 
very  simple,  and  secured  its  results  in  a  matter-of-fact  way.  Tlie  eggs 
are  deposited  in  the  hole  by  the  female  and  impregnated  by  the  male. 
During  the  fertilization,  which  takes  from  half  an  hour  to  fifty  minutes. 
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the  eggs  cling  together  in  a  mass  and  to  the  bottom  of  the  stream; 
they  then  commence  to  separate,  and  the  gentle  current  sweeping  down 
through  the  trough  like  hole  carries  the  egg  out  of  the  excavation,  as  it 
becomes  detached  from  the  mass,  and  onto  the  nest  of  stones  below, 
where  it  tumbles  from  one  stone  to  another,  until  it  drops  into  one  of 
the  crevices,  eventually  finding  its  way  to  the  bottom  of  the  pile  or 
nest,  and  there  lies  securely  hidden  aw^^y,  well  protected  from  preda- 
tory fish,  until  it  is  finally  hatched. 

It  takes  from  forty  to  sixty  days  for  the  eggs  to  hatch,  the  time 
depending  upon  the  temperature  of  the  water.  After  hatching  the 
fish  remain  in  the  nest  about  twenty  days,  until  the  umbilical  sac  is 
exhausted,  having  at  this  time  but  one  instinct — to  hide  and  burrow 
deeper  into  the  nest.  After  the  substance  of  the  sac  is  consumed  the 
little  fish  approaches  the  surface  to  snap  at  passing  particles  of  food, 
and  in  so  doing  is  washed  away  from  the  nest  and  finally  makes  its  way 
to  the  shoal  water  near  the  shore,  gradually  dropping  downstream 
until  the  fall  freshets  come  and  carry  it  into  the  larger  streams,  and 
eventually  into  the  ocean. 

Salmon  make  their  nests  and  spawn  differently  under  different  cir- 
cumstances. If  prevented  from  reaching  their  spawning-ground,  by 
late  fireshets  or  other  obstacles,  they  will  spawn  in  the  river  or  deposit 
their  eggs  in  the  muddy  bottom  of  a  pool,  if  there  are  no  gravel  beds 
available.  In  both  instances  most  of  the  eggs  are  lost.  By  artificial 
means  as  much  as  95  per  cent  of  the  eggs  are  hatched;  and  in  depos- 
iting the  young  fry  it  has  been  the  custom  at  the  Fort  Gaston  station 
to  place  them  in  the  streams  near  the  spawning-grounds  five  or  six 
weeks  after  hatching.  Young  salmon  fed  abundantly  in  the  ponds  for 
four  or  five  months  before  they  are  put  in  the  streams  acquire  different 
habits,  and  are  inclined  to  linger  in  the  fresh  water  the  year  round, 
having  become  too  strong  to  be  carried  out  by  the  fall  and  winter  fresh- 
ets against  their  inclination.  The  salmon  is  very  much  the  victim 
of  circumstances,  and  in  his  movements  is  governed  more  or  less  by 
freshets  and  the  temperature  of  the  water.  From  the  latter  he  is  most 
naturally  controlled  in  seeking  more  genial  surroundings.  The  early 
stage  of  a  little  salmon's  existence  is  made  up  of  continuous  alarms  to 
avoid  danger,  and  the  commencement  of  his  life  is  spent  in  hiding  and 
darting  about  until  he  gains  sufficient  strength  and  activity  to  venture 
abroad  for  food,  trusting  to  speed  for  safety. 

The  method  of  taking  salmon  for  spawn  at  Fort  Gaston  consists  in 
running  a  wire  fence  diagonally  across  the  stream,  near  the  upper  end  of 
which  is  inserted  a  V-shaped  trap  made  of  the  same  wire  stretched  over  a 
wooden  frame ;  1 1 1  e  pointed  end  of  the  trap  is  placed  upstream  and  the  wire 
fence  extends  to  the  shores  from  each  corner  of  the  lower  end.  In  the 
lower  face  of  the  trap  is  a  hole  large  enough  for  the  salmon  to  enter,  with 
converging  steel  rods,  18  inches  long,  extending  inwardly  from  around 
the  opening;  these  are  pressed  apart  as  the  salmon  enters  and  spring 
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back  into  place  when  he  is  secnre  inside.  The  traps  are  located  below 
the  spawning-groaDd  and  convenient  to  the  hatchery. 

Tbe  Fort  Gaston  station  was  the  experimental  attempt  in  the  com- 
mencement of  a  systematic  plan  to  stock  yearly  tbe  streams  on  the 
Pacific  with  salmon^  and  in  view  of  the  satisfactory  results  given  by  this 
station  it  is  recommended  that  the  system  be  extended  by  establishing 
hatcheries  with  4  auxiliary  stations  each  in  the  following  localities :  One 
on  the  Ghilcat  Biver,  in  Alaska,  or  in  its  vicinity;  one  on  Puget  Sound; 
one  on  the  Golville  Reservation,  Columbia  Biver,  and  one  on  Eel  River, 
California.  It  is  also  recommended  to  increase  the  Oaston  station  with 
3  auxiliary  hatcheries,  and  connect  with  the  McCloud  station  4  auxiliary 
stations. 

The  following  is  an  estimate  of  the  cost  of  establishing  and  maintain- 
ing these  proposed  stations: 

Fonr  central  hatcheries,  baildingS;  and  apparatus,  at  $2,000 .' $8, 000 

Twenty  anxiliary  hatcheries,  at  $300  each 6,000 

Five  snperintendents,  at  $1,200  per  year  each 6,000 

Six  laborers,  at  $40  per  month  each  for  twelve  months 2, 880 

Twenty- foar  laborers,  at  $40  per  month  each  for  four  months 3, 840 

Yearly  miscellaneous  expenses  of  each  central  hatchery,  including  its  aux- 
iliary stations 1, 500 

Total  miscellaneous  expenses  yearly  of  five  stations,  not  including  the  Mc- 
Cloud hatchery 7,500 

With  this  small  outlay  of  public  money  each  important  salmon  stream 
on  the  Pacific  Coast  could  be  stocked  with  young  fish  artificially  hatched 
far  exceeding  in  numbers  the  yearly  catch  or  market- demand. 

As  the  farmer  recognizes  tbe  necessity  of  replenishing  his  stock  every 
year,  in  like  manner  the  same  prudent  forethought  is  required  in  regard 
to  the  occupants  of  the  streams,  and  the  expenditures  for  this  purpose 
in  the  plan  suggested  are  insignificant  when  compared  to  the  millions 
of  dollars  represented  in  the  result. 

For  the  further  protection  of  the  fish  on  that  coast,  it  is  suggested 
that  one  of  the  rivers,  the  Klamath,  for  instance,  and  its  tributaries,  be 
held  by  the  Government  as  a  fish  preserve,  prohibiting  seining  or 
taking  salmon  in  any  way  for  commercial  purposes.  A  great  national 
nursery  would  thereby  be  established,  from  which  not  only  the  Pacific 
Coast  would  be  benefited,  but  tbe  whole  country.  The  land  extending 
some  distance  from  the  mouth  of  the  Klamath  Eiver  is,  I  believe,  a 
Government  reservation,  requiring  no  special  legislation  to  close  the 
stream  to  outside  enterprise. 

Authorities  give  the  salmon  (genus  Oncorhynchus)  on  the  Pacific  Coast 
as  representing  five  species.  The  king,  quinnat,  or  chinook  salmon  has 
an  average  weight  of  22  pounds;  there  are  IG  rays  on  the  anal  fin  to 
distinguish  it.  The  blueback  salmon  weighs  from  5  to  8  pounds  and 
has  14  to  16  rays  on  its  anal  fin.  The  silver  salmon,  weighing  from  3  to 
8  pounds,  has  13  rays  on  the  anal  fin  to  distinguish  it.  The  dog  salmon^ 
with  an  average  weight  of  12  pounds,  has  14  anal  rays.    In  the  fall  the 
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male  dog  salmon  is  red  and  his  jaws  are  much  distorted.  This  is  also 
true  of  the  humpback  salmon,  which  is  small,  weighing  np  to  6  pounds 
and  having  15  anal  rays. 

Among  the  offshoots  of  the  Salmonidw  is  the  steelhead,  which^  fix>m 
good  authority,  is  the  salmon  trout,  the  same  species  as  the  rainbow 
trout  in  the  streams.    In  point  of  fact  the  steelhead  and  rainbow  trout 
were  originally  one  and  the  same  fish,  so  far  as  at  present  known  from 
their  construction,  the  difference  in  size  being  due  to  their  habits  and 
the  extensive  surroundings  of  the  steelhead.    In  construction,  except 
its  size,  the  steelhead  is  a  trout,  but  in  habits  a  salmon.    The  rainbow 
trout  may  become  a  salmon  trout  (or  steelhead)  when  its  habits  are 
anadromous,  which  could  occur  through  accident,  such  as  an  unusual 
freshet  in  which  the  rainbow  trout  is  washed  into  the  estuaries  of  the 
rivers  and  the  sea.    The  rich  food  and  boundless  extent  of  territory  off 
the  mouths  of  rivers  account  for  his  increase  in  size  and  strength.    This 
growth  is  noticed  in  the  salmon  as  being  comparatively  insignificant 
while  remaining  in  fresh  water,  but  rapid  upon  its  first  visit  to  the  sea. 
Fish  food  is  most  plentiful  in  the  ocean  near  the  estuaries  of  the  rivers, 
as  the  influence  of  the  fresh- water  stream  is  felt  many  miles  at  sea, 
causing  an  abundant  growth  of  marine  vegetation  or  vast  pastums, 
attracting  the  smaller  fish  and  Crustacea  upon  which  the  salmon  feed, 
returning  yearly  to  their  native  rivers  to  spawn. 

Very  respectfully,  J.  J.  Bbicb, 

Commander^  U,  8.  Navy. 

Hon.  Marshall  McDonald, 

United  States  Fish  Commissioner. 


6 -THE   ICHTHYOLOGICAL   COLLECTIONS  OF  THE  STEAMER 
ALBATROSS  DURING  THE  YEAIIS  1800  AND  .1891. 


By  Charleb  H.  Gilbert,  Ph.  D., 
Profe^noT  of  Zoology  in  Leland  Stanford  Junior  University. 


REPORT  ON  THE  FISHES  COLLECTED  IN  BERING  SEA  AND  THE  NORTH 
PACIFIC  OCEAN   DURING  THE   SUMMER  OF  1890. 

During  the  summer  of  1890  the  writer  accompanied  the  Albatross  as 
chief  naturalist  during  its  exploration  of  Alaskan  waters.  The  planci 
for  the  cruise,  outlined  by  the  Commissioner,  contemplated  a  thoiongh 
examination  of  the  cod  banks  of  Bristol  Hay  and  the  area  surrounding 
the  Aleutian  Islands,  followed  by  an  exploration  of  the  deeper  waters 
of  the  western  portion  of  Bering  Sea.  It  is  much  to  be  regretted  that 
unforeseen  hindrances  prevented  the  accomplishment  of  the  latter  part  of 
this  plan.  But  two  hauls  of  the  beam  trawl  were  taken  beyond  the  1,000- 
fathom  line  in  Bering  Sea,  and  the  interesting  results  only  emphasize 
the  importance  of  making  a  thorough  exploration  of  thi§  region. 

The  narrative  and  some  of  the  general  results  of  the  cruise  have  been 
already  given  by  Commander  Z.  L.  Tanner  (Report  of  Commissioner  of 
Pish  and  Fisheries  for  1 889-91,  pp.  226-256),  aiul  the  economic  phaseshave 
been  treated  sufficiently  by  the  fishery  expert,  A.  B.  Alexander  {L  c,  pp. 
280-290).  The  present  paper  contains  a  list  of  the  fishes  collected  during 
the  cruise,  with  notes  and  descriptions  of  new  or  little-known  forms. 

One  hundred  and  forty-three  dredging  stations  were  occupied,  num- 
bered 3210  to  3352  inclusive,  the  laige  beam  trawl  being  usually 
employed.  Of  these,  stations  3210  to  3227  form  a  line  extending  from 
a  point  south  of  the  Sannak  Islands  westward  through  Unimak  Pass 
to  TTnalaska;  stations  3228  to  3300  were  in  the  shallow  waters  of  Bristol 
Bay  (3J  to  81  fathoms)  and  were  very  monotonous;  stations  3307  and 
3308  were  in  the  depressed  basin  occupying  the  western  portion  of 
Bering  Sea  and  were  of  extreme  interest;  stations  3309  to  3336,  also 
very  rich  in  results,  were  to  the  northward  of  Unalaska  Island  in  depths 
of  19  to  678  fathoms;  stations  3337  to  3342  form  a  line  extending  across 
the  North  Pacific  from  Unalaska  to  Vancouver  Island,  station  3342, 
taken  off  Queen  Charlotte  Island  in  1,588  fathoms,  proving  much  the 
most  interesting  haul  of  the  cruise;  stations  3343  to  3352  were  off  the 
coasts  of  Washington,  Oregon,  and  northern  California. 


Note. — The  writer  desires  to  express  here  his  indebtedness  to  his  coneagne,  Prof. 
W.  W.  Thobam,  who  rendered  very  material  assistance  in  preparing  this  report. 
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The  rich  results  which  invariably  followed  the  use  of  the  trawl  at 
depths  of  1 ,000  fathoms  and  oyer  indicate  the  direction  which  fatore 
explorations  of  the  Albatross  shonld  take  in  the  Pacific.  The  shallower 
waters  and  moderate  depths  of  the  (continental  platform  have  been  fairly, 
if  not  exhaustively,  explored ;  but  the  slope  between  the  1,000-fathom 
line  and  oceanic  depths  is  practically  unknown.  As  already  stated,  it  is 
especially  to  be  regretted  that  so  little  work  could  be  done  in  the  deeper 
waters  of  Bering  Sea  during  the  summer  of  1890. 

The  most  characteristic  feature  of  the  fish  fauna  of  California  is  the 
extreme  abundance  and  variety  of  three  groups  of  fishes — ^the  "rock- 
fishes"  {Sebastodes)^  the  flounders  (including  numerous  characteristic 
genera  and  species),  and  the  viviparous  surf-fishes  {Embiotocidee).  All 
these  are  greatly  reduced  in  numbers  to  the  northward,  and  the  fauna  of 
Bering  Sea  assumes  in  consequence  a  very  different  appearance.  The 
'^  surf-fishes"  wholly  disappear  before  reaching  the  Aleutian  Islands;  but 
two  or  three  species  of  rockfish  are  sparingly  present,  and  the  flounders 
are  diminished  in  numbers  and  represented  by  forms  such  as  HippogloS' 
suSy  AtherestJies,  PleuronecteSy  and  Limanda^  more  nearly  allied  to  those 
of  the  North  Atlantic  than  are  the  predominating  species  of  Oalifornia 

To  replace  these  lacking  forms,  we  have  at  the  north  large  additioDS 
to  the  families  CottidWj  Agonidce,  lAparididcBy  and  BlenniidcBj  those  added 
being  again  close  afflnes  of  North  Atlantic  species,  with  which  many  of 
them  have,  indeed,  been  considered  identical.  One  of  the  most  inter- 
esting results  of  the  present  investigation  has  been  the  discovery  that 
several  of  the^e  are  distinguishable  from  their  North  Atlantic  repre- 
sentatives by  small  but  constant  characters.  Should  these  distinctions 
be  verified,  it  will  indicate  that  the  icy  seas  of  the  Arctic  have  long  been 
a  barrier  to  the  passage  of  these  species.  Of  the  marine  fishes  collected 
the  following  only  are  now  considered  by  us  common  to  the  two  oceans: 


MaUotna  vinosns. 
Pygosteiis  pungitins. 
Icelus  bicornis. 


Pholib  faeciatns. 
StichsBUB  panctatns. 
Leptoclinus  maciilatns. 


Leptoblennius  uubiliis. 
Gymnelis  viridis. 
HippoglosAiiB  hippoglossns. 


A  reduction  in  this  list  may  be  expected  when  adequate  series  from 
both  oceans  can  be  brought  together  for  comparison. 
The  following  species  are  here  described  as  new: 


Raja  abyssicola. 
Raja  aleiitica. 
Bathylagus  borealis. 
Sebastolobus  altivelis. 
Irelus  viciualis. 
Icf^lus  oanaliculatns. 
Icelus  epiniger. 
IceliDiis  borealis. 
Artedielhis  pacifions. 
Cottus  alenticns. 
Acanthocottus  seUaris. 
Acanthocottus  laticeps. 
Acanthocottus     profun- 

domm. 
lYiglops  beani. 
Triglops  Bcepticus. 
Triglops  xenoBtethuM. 
Elanura,  new  genus. 


Elanura  forticata. 
Oligocottus  acnticeps. 
Paricelinns  thobnmi. 
Aspidophoroides  barton  i. 
Odontopyxis  leptorhynchus. 
Odontopyxis  frenatus. 
Xenochirus  alascanus. 
Paraliparis  holomelas. 
Paraliparis  nlochir. 
Careprootus  ectenes. 
Careproctus  colletti. 
Careprootus  pb&«ma. 
Careproctus  ostentum. 
Careproctus  simuR. 
GyrinichthySjU.  gen. 
Gyrinichthys  mtnytremns. 
Rhinolipari.s,  new  genus 
Rhinoliparis  barbulifer. 


Liparifi  cyclostigma. 
Liparis  fucensis. 
Bathyphasma,  new  genus. 
Bathyphasma  ovigerom. 
Lkthotrkmus,  new  genus. 
Lethotremus  muticus. 
Leptoblennius  mackayi. 
Lyconectks,  new  genua. 
Lyconectes  alentensis. 
Lycodes  palearis. 
Lycodapus  extensns. 
Lycodapns  panriceps. 
Derkpodichthys,  n.  gen. 
Derepodicbthys  alepidotas. 
Nematonnms  cyclolepis 
Chalinura  filifera. 
Limanda  proboncidea. 
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Family  HEPTATREMIDiB.    The  Borers. 

.  PoUatotrema  atouti  (Lockington). 

Nuineronsly  represented  from  stations  3343  (south  of  Cape  Flattery ,  Washington, 
L6  fathoms) ,  3348  and  3350  (near  Point  Arena,  Cal. ;  455  and  75  fathoms).  The  species 
as  not  taken  in  Alaska. 

Family  PBTROMTZONIDiEI.    The  Lampreya. 

.  Bntoaphenua  tridentatua  (Gairdner). 

A  specimen,  11  inches  long,  presented  by  the  Alaska  Commercial  Company,  had 
een  taken  in  one  of  the  small  streams  of  Unalaska  Island.  It  appears  not  to  differ 
om  specimens  taken  in  Monterey  Bay,  California,  with  which  we  have  compared  it. 

Family  RAJID2I.    The  Skates. 

.  Raja  parmifera  Bean. 

The  most  abundant  of  the  five  species  which  were  taken  in  Alaskan  waters, 
leven  specimens  in  all  were  secured,  distributed  among  10  dredging  stations  in 
ristol  Bay  (3252, 3259, 3267, 3270, 3272, 3281, 3282, 3292, 3293, 3310,  and  3313),  the  depth 
mging  from  16  to  68  fathoms. 

The  specimen  from  station  3270,  a  female,  showed  the  following  characters: 
niform  dark  olive-browu  above,  without  distinct  lighter  areas;  lower  side  white, 
le  posterior  margins  of  the  disk  blackish. 

Width  of  mouth  If  times  in  its  distance  £rom  tip  of  snout ;  the  latter  distance  half 
reatest  rostral  width.  Teeth,  30-24.  A  series  of  30  large  spines  (24, 28,  28  in  three 
ther  specimens)  on  median  line  of  back,  the  anterior  one  over  middle  of  branchial 
)gion,  two  of  the  series  occupying  the  space  between  the  dorsal  fins.  A  single 
rong  spine  on  each  shoulder  (two  of  these  in  most  specimens).  Prickles  on  disk 
>mparatively  very  coarse,  with  conspicuously  stellate  bases,  not  crowded,  arranged 
i  somewhat  definite  areas.  A  scattered  group  on  terminal  half  of  snout  (in  other 
dividuals  not  always  recognizable) ;  a  patch  on  anterior  nnd  one  on  posterior  por- 
c»n  of  orbital  rim  connected  by  a  line  of  smaller  prickles;  a  band  along  the  anterior 
id  one  along  the  posterior  borders  of  pectoral  fins,  the  two  usually  not  continuous 
the  angles;  ventral  fins  with  smaller  prickles.  A  well-defined  band  along  each 
le  of  median  line,  continued  backwards  as  conspicuous  lateral  bands  on  tail,  along 
e  middle  of  which  they  increase  in  size,  becoming  spines.  Both  dorsals  prickly, 
small  patch  of  minute  prickles  on  under  side  of  snout  (not  present  in  all  speci- 
ens).    The  disk  is  otherwise  smooth. 

lu  the  male  specimen  from  station  3282,  the  armature  is  essentially  as  described 
»ove,  the  prickles  being  smaller,  and  the  lateral  series  on  tail  scarcely  enlarged, 
band  of  prickles  covers  all  of  the  angle  of  pectorals  inside  the  band  of  bucklers, 
le  snout  is  naked,  except  a  marginal  band,  and  a  patch  on  tip  which  extends  back- 
sircls  a  short  distance  on  median  line.  A  definite  patch  of  stronger  prickles  on 
iterior  and  one  on  posterior  portion  of  orbital  rim,  connected  as  before  by  a  single 
ries.  These  patches  of  orbital  prickles  are  very  different  from  the  single  series  of 
(finitely  placed  orbital  spines,  characteristic  of  JB.  rhinaf  R.  hinoculata,  and  R,  inor- 
\ta.  A  series  of  25  strong  spines  along  median  line,  a  single  spine  on  each  shoulder, 
ticklers  arranged  in  22  series,  with  5  in  the  widest  series.  The  dorsal  bands  of 
ickles  do  not  reach  the  shoulder.  Color,  light  brown,  a  single  pale  spot  as  large 
I  eye  at  base  of  each  pectoral  fin, without  definite  margins,  and  not  ocellated. 
A  young  female,  205  mm.  long,  from  station  3313,  is  brown,  with  scattered,  ill- 
)fined  black  spots,  of  which  two  are  larger  and  occupy  the  position  at  base  of  pec- 
>rals  in  which  the  ocellated  spots  of  other  species  are  found.  A  pair  of  round  white 
>ots,  without  darker  border  on  base  of  pectorals  more  posteriorly ;  a  pair  of  smaller 
ght  spots  on  tail  at  end  of  basal  fourth.  Prickles  coarse,  covering  all  of  disk  and 
ill,  except  a  roundish  area  on  each  side  of  median  line,  above  the  branchial  region. 
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No  true  spines  on  orbital  rim;  the  latter  iu  common  with  the  whole  interorbital 
area  covered  with  coarse  prickles.  Median  row  of  spines  fully  developeil  and  strong, 
as  are  also  the  two  scapular  spines.  The  prickles  are  arranged  in  quite  regular  series, 
those  laterally  following  the  rays,  those  mesially  parallel  with  dorsal  row  of  spines. 
This  species  seems  to  bo  coutined  to  Alasknn  waters.  Among  Pacific  species  it  is 
most  nearly  related  to  R.  stellulala  and  R.  trachura,  agreeing  witli  both  iu  the  wide 
rostral  angle,  the  rather  uniform  coloration,  and  the  absence  of  the  definitely  placed 
orbital  spines  characteristic  of  other  species. 

4.  Raja  stellulata  Jordan  &  Gilbert. 

Obtained  in  Unimak  Pass,  Bristol  Bay,  and  along  the  northern  shores  of  IJnalaska 
Island,  iu  dejtths  of  42  to  70  fathoms  (stations  3217,  3255,  3258,  3310,  and  3312).  Thin 
species  seems  to  have  the  most  oxt-onsive  range  of  any  of  our  Pacific  skates  from 
shallow  water.  We  find  no  difference  between  thone  specimens  and  others  from  the 
Santa  Barbara  Channel,  California. 

The  species  does  not  apparently  reach  a  very  large  size.  A  male  specimen,  600  oim. 
in  total  length,  is  mature,  with  claspers  150  mm.  long,  and  the  pectoral  hooks  fully 
developed.  The  latter  are  in  22  series,  with  5  hooks  in  the  widest  series.  The  yoiiug 
show  a  very  similar  armature  to  the  adults.  At  no  stage  is  there  a  trace  of  orbital 
spines,  the  row  of  orbit.il  prickles  being  in  the  young  scarcely  differentiate<l  from  tlie 
interorbital  band.  In  ayoung  male,  200  mm.  long,  th<^  seriesof  median  spines  on  liack 
and  tail  is  strongly  developed,  and  the  spines  are  uniform  In  size,  the  two  anterior  ones 
separated  by  an  interspace  from  the  third.  The  two  scapular  spines  are  also  strung. 
In  older  specimens  the  spines  on  mid<lle  of  b<ack  diminish  in  size,  the  anterior  three 
remaining  strong.  In  some  old  specimens  these  reduced  spines  have  entirely  disap- 
peared, the  median  series  then  appearing  to  begin  over  the  fnmt  of  base  of  veiitrals. 
The  color  is  much  as  in  R.  parmifera,  being  brownish,  with  scattered  ill-defined  dusky 
spots.  In  the  young  we  find  at  base  of  pectoral  fins  a  broken  dark  ring  a  little  larger 
than  pupil.  This  docs  not  inclose  a  light  spot,  is  inconspicuous,  and  soon  disappears. 
The  light  spots  at  base  of  posterior  third  of  pectorals,  so  conspicuous  in  the  yonng 
of  R,  parmiferaj  and  visible  (;von  in  older  specimens,  are  not  present  in  R,  stelWato^- 
The  prickles  in  the  latter  are  smaller  and  more  numerous  than  in  R.  parmifera,  W 
the  young  resemble  each  other  much  more  strongly  than  do  the  adults  of  the  two 
species.  In  neither  are  prickles  developed  on  the  under  surface,  if  we  except  a  small 
patch  near  tip  of  snout,  sometimes  present  in  R. parmifera. 

5.  Raja  abyssicola  sp.  nov.     (Plate  20.) 

A  single  large  male  specimen  taken  near  Queen  Charlotte  Island,  station  3342, 
depth  1,588  fathoms,  the  greatest  depth  recorded  for  any  species  of  skate. 

Afl  in  other  deep-sea  species  of  Raja,  both  the  upper  and  under  parts  are  uniform 
brown  in  color,  the  upper  surface  obscurely  marked  anteriorly  with  very  small  but 
definitely  margined  spots  of  darker  brown.  Both  upper  and  lower  surfaces  are 
covered  with  long  close-set  slender  bristle-like  spines,  which  are  fiexiblo  and  give  a 
velvety  texture  to  the  skin.  The  extreme  anterior  margin  and  a  wide  strip  along 
posterior  margin  of  disk,  the  ocular  region,  the  greater  part  of  the  upper  surface  of 
ventrals  and  of  the  basal  two-thirds  of  the  under  side  of  the  tail,  alone  naked.  No 
large  spines  or  prickles  on  orbital  rim.  A  band  of  enlarged  prickles  on  ea<;li  side  of 
tail.  An  uninterrupted  series  of  24  large  spines  with  very  broad  bases  extends  along 
median  line  of  tail  to  opposite  front  of  ventrals.  After  an  interruption,  it  reappears 
in  a  series  of  3  spines  on  middle  of  back.  A  single  spine  between  dorsal  fins.  Pec- 
toral hooks  very  weakly  and  irregularly  developed.  They  are  usually  interradial  in 
position,  have  at  most  3  or  4  in  a  series,  and  develop  irregularly,  the  spines  being 
sometimes  directed  backwards  ioHtea<l  of  inwards.  They  are  not  arranged  in  definite 
lengthwise  series.  Some  of  them  remain  permanently  in  an  undeveloped  condition 
as  elongate  soft  papilhe,  and  the  gaps  in  the  series  indicate  the  total  diBappearance 
of  others. 
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Plate  20. 


RAJA  ABYSSICOLA  sp.  nov. 


ICHTHYOLOGICAL  COLLECTIONS  OF  THE  ALBATROSS.   397 

!)isk  very  broad,  the  oater  angles  of  pectorals  behind*its  middle.  Anterior  profile 
ivex  opposite  the  orbits^  strongly  concave  both  in  front  of  and  behind  this  region, 
^erorbital  space  deeply  concave,  the  cranial  cartilage  apparently  thin  and  weak. 
Bth,  31-31.  Claspers  very  long  and  slender,  dilated  distally,  everywhere  so  readily 
Kible  as  to  be  easily  bent  at  an  acute  angle.  A  wide  lateral  ibid  along  either  side 
tail.  Dorsals  very  high  and  near  together;  caudal  fold  but  little  higher  than  the 
«ral  ones,  with  which  it  becomes  couliuout  at  tip  of  tail. 

The  following  table  of  measurements  in  millimeters  will  give  the  proportions  of  the 
pe: 

Mtest  width  of  disk 730  i  Distance  from  tip  of  snout  to  front  of  eye 185 


dth  at  front  of  eyes 185 

*  of  snout  to  axil  of  pectoral 570 

il  of  pectoral  to  axil  of  ventral 125 

il  of  ventral  to  til)  of  Uiil 655 

Lginof  first  dorsal  to  tip  of  tail 148 

*eof  first  dorsal 48 

Liqne  height  of  first  dorsal 45 

itance  between  dorsals 13 

»o  of  second  dorsal 46 

ugthof  clasi>ers 255 

itauee  from  tip  of  snout  to  outer  pectoral 

nijle 555 


Distance  between  eyes 60 

Width  of  spiracles* 33 

Diameter  or  eye 33 

Distance  from'sntuit  to  front  of  upper  jaw. . .  190 

Distance  from  snout  to  nr)8t  ril 158 

Distance  l)etwe6n  outer  e<Iges  of  nasiU  Haps. .  103 

Width  of  mouth 105 

Dist;iuce  from  snout  t^i  iiml  branchial  slit 310 

Distance  t'runi  firnt  tolifth  wlits 112 

Distance  between  inner  e4l«:es  uf  first  slit's. . .  212 
Distance  between  inner  cilges  of  fifth  slits. . .  133 
Distance  from  snout  to  vent GIO 


Raja  aleutica  sp.  nov.    (Plate  21.) 

^  single  young  mule  specimen,  835  mm.  long,  from  station  3257,  north  of  Saunak 
w,  Aleutian  Islands;  taken  at  a  depth  of  81  fathoms. 

'losely  related  to  Ji,  stellulata  and  li.parmifera,  but  reaching  a  much  larger  size  than 
ler,  and  having  the  disk  everywhere  uniformly  covered  above  with  very  line  close- 
stellate  prickles  very  much  finer  and  more  numerous  than  in  either  species.  The 
ci©8  agrees  with  li.  pamiifera  and  difters  from  li,  atellnlafa  in  having  the  median 
les  in  an  uninterrupted  series.  They  are  M  in  number  an<l  extend  from  just 
ind  the  occiput  to  the  dorsal  iin.     Two  strong  spines  on  the  shoulder;  orbital 

without  spines  or  enlarged  prickles;  a  wide  band  of  coarser  prickles  on  each 
>  of  tail;  the  extreme  margin  of  disk  and  the  greater  part  of  ventral  hns  naked ; 
^r  parts  without  spines  or  prickles. 

he  disk  is  not  so  wide  as  in  li,  stdlulata,  and  the  snout  is  longer  and  narrower. 
'  Huterlor  margin  is  gently  concave  toward  outer  angle  and  gently  convex  in  front, 
I'ostral  angle  being  about  90^,  the  extreme  ti^i  forming  a  slightly  projecting 
Uded  lobe.  The  cranium  is  abruptly  constricted  in  front  of  nostrils,  as  in  IL 
^9icola,  leaving  a  slender  flexible  cartilaginous  rod  extending  to  tip  of  snout.     In 

present  si>ecies  the  space  between  the  rostral  cartilage  and  the  base  of  the 
ti*al  portion  of  pectoral  Iin  is  membranous  and  lighter  in  color  than  the  rest  of  the 
k.  Interorbital  space  deeply  concave,  its  width  3i  in  length  of  suout,  the  latter 
lu  distance  from  tip  of  snout  to  axil  of  pectorals.  Spiracles  narrow,  ^  diameter 
dye.  Distance  from  tip  of  snout  to  Iroiit  of  mouth  2^  in  distance  from  tip  of  snout 
Vent;  the  latter  equals  the  length  of  tail.  Teeth  i||;|.  Claspers  not  reaching 
^rgin  of  Tentrals;  pectoral  hooks  not  developed.  Color,  brown  above,  with  large, 
scure,  dusky  blotches;  white  below;  the  edges  of  disk,  the  anal  area,  and  the 
der  side  of  the  tail  brown. 

Phis  species  evidently  reaches  a  very  large  size.  The  following  is  a  descripti(m  of 
ipecimen  4  feet  across,  taken  at  station  3223,  and  supposed  to  belong  to  the  same 
Bcies.     The  specimen  was  too  large  for  preservation. 

i)nout  long  but  very  broad,  thus  appearing  short  and  blunt,  as  in  li.stellulata,  the 
itral  angle  being  about  KXP,  the  extreme  tip  of  snout  projecting.  Anterior 
eral  profile  of  disk  convex,  becoming  strongly  concave  posteriorly  near  angle, 
terorbital  width  (of  cartilage)  one-third  length  of  snout  measured  from  its  tip  to 
ine  joining  front  of  orbits.  Interorbital  area  strongly  concave.  Eye  a  trifle  less 
ui  length  of  spiracle,  one-half  Interorbital  width.  No  elevated  supraocular  rim. 
Dgth  of  snout  (as  above  detined)  a  trifle  more  than  half  its  greatest  width. 
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Prickles  small,  uniforio,  entirely  oovering  upper  sarface,  inclading  fins  and  tail, 
excepting  only  the  base  of  Tentrals,  which  are  nearly  smooth.  No  spines  or  enlarged 
prickles  above  orbits.  An  elongate  patch  of  slightly  enlarged  prickles  in  front  of 
each  eye,  the  two  converging  forward,  separated  from  orbit  posteriorly  by  two- 
thirds  diameter  of  eye.  Prickles  somewhat  enlarged  toward  tip  of  snout,  not 
spine-like.  The  median  row  of  spines  on  back  begins  immediately  behind  oocipnt, 
continues  without  interruption  to  dorsal,  and  contains  39  spines  in  addition  to  the 
2  between  dorsal  fins.  A  narrow  band  of  slightly  enlarged  prickles  on  each  side  of 
tail.  Dorsal  fins  uniformly  prickly.  Bucklers  on  pectorals  in  26  rows,  6  or  7  in 
broadest  row.    Two  or  three  enlarged  spines  on  shoulder. 

Entire  under  surface  of  snout  and  a  band  extending  along  most  of  anterior  edge 
of  disk  prickly.  Under  surface  of  pectorals  otherwise  smooth.  Belly  smooth.  An 
area  immediately  in  front  of  vent  minutely  prickly,  as  is  also  the  thoracic  region. 
Lower  side  of  tail  prickly  except  at  base.    Ventrals  smooth  below. 

Width  of  disk  slightly  less  than  distance  from  tip  of  tail  to  shoulder,  1^  times  its 
own  length.  Length  of  tail  equaling  distance  from  its  root  to  middle  of  snoat. 
Teeth  }|.  Dorsals  high,  about  equal  in  size,  their  oblique  height  equaling  length  of 
base,  which  is  one-third  greater  than  interspace.    Claspers  long,  smooth. 

Dusky  olive,  with  ill-defined  light  areas;  no  ocellated  spots.  Below  white;  an 
elongate  brown  blotch  on  each  side  of  snout,  and  a  smaller  median  streak.  Lover 
side  of  tail  brownish  dusky.  Angle  and  posterior  margin  of  disk  below  broadly 
edged  with  brown.  A  large  brownish  blotch  about  anus,  and  some  smaller  scattered 
marks. 

7.  Raja  trachura  Gilbert. 

A  second  specimen  of  this  interesting  deep-sea  ray  was  dredged  at  station  3338, 
south  of  the  Shumagin  Islands,  Alaska,  at  a  depth  of  625  fathoms.  The  specimen  is  a 
female,  222  mm.  long,  and  answers  well  to  the  description  of  the  tj^pe. 

Family  CHTMiBRIDJB. 

8.  Hydrolagua  colliei  (Bennett).    BatJUh;  Elephant-fish. 
Station  3350,  near  Point  Reyes,  Cal. ;  depth,  75  fathoms. 

Family  CLIXPEID2EI.    The  Herrings. 

9.  Clupea  pallaai  Cuvier  &,  Valenciennes.     California  Herring. 

Clupta  mirabilia  Girard. 

This  herring  was  seen  in  Departure  Bay,  Vancouver  Island,  May  10  to  13;  ^ 
Unalaska  Harbor  June  16  and  July  31,  and  in  Herendeen  Bay,  Alaska  Peninsnl^ 
July  5.  In  Departure  Bay  they  were  swimming  in  schools  about  the  wharves  ftu^ 
ships.  It  was  noticed  that  when  not  disturbed  all  would  swim  slowly  in  the  eanie 
direction  with  the  gill -covers  widely  open  and  rigidly  set,  their  oblique  silvery 
surfaces  giving  bright  reflections  and  rendering  the  fish  very  conspicuous  when  soeo 
from  above.  If  suddenly  alarmed,  the  gill-covers  of  all  were  simultaneously  closed 
down,  and  remained  so  during  whatever  rapid  maneuvers  followed.  In  this  condi- 
tion it  was  very  difficult  to  follow  their  movements.  Young  salmon  were  feeding 
upon  them  at  the  time  of  our  visit.  In  Unalaska  Harbor  they  were  present  in  great 
numbers  the  middle  of  June,  but  were  not  seen  May  24,  at  the  time  of  our  first  visi^* 
They  were  very  large  and  in  excellent  condition,  and  seemed  superior  to  the  bmxd^ 
species  when  taken  on  the  California  coast. 
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Family  M7CTOPHID2I.    The  Lcmtem  Fiahes. 

>.  Diaphua  theta  Eigenmann  Sc  Eigenmann. 

Myclophum  protooulus  Gilbert.     Proo.  U.  S.  Nat.  Mas.  1890,  52. 

Five  specimens  from  statiou  3348,  taken  off  the  coast  of  California  near  Point 
rena,  Humboldt  County,  at  a  depth  of  455  fathoms.  These  are  identical  with  the 
pes  of  if.  protoculuHy  and  are  in  sufficiently  good  state  of  preservation  to  show  the 
vision  of  the  luminous  spots,  a  character  not  visible  in  the  types  of  M,  protoculuB. 

is  obvious  that  the  spots  are  divided  into  upper  and  lower  halves,  which  are 
ractorally  different,  the  narrow  pigment  band  indicating  this  separation  on  the 
rface.  The  species  is  now  known  from  the  above  locality,  from  Albatross  station 
72  (off  the  coast  of  Washington,  584  fathoms),  and  from  the  mouths  of  Sehastodes 
,aght  near  San  Diego,  Cal. 

The  specimens  before  us  show  great  variation  iu  the  size  of  the  snbocular 
minouB  blotch,  and  indicate  how  little  dependency  can  be  placed  on  this  as  a 
lecific  character.  In  addition  to  the  roundish  supra-nasal  spot  described  by  Eigen- 
ann,  the  species  possesses  a  more  or  less  developed  snbocular  bar.  In  one  specimen 
le  latter  is  a  bare  line  with  a  minute  point  separated  from  it  posteriorly.  In  others 
is  wider,  in  extreme  specimens  reaching  one-third  the  diameter  of  the  pupil.  There 
tmains  constantly  separated  from  it  the  small  dot  already  referred  to.  A  peculiar 
»ft  flattish  body,  half  as  large  as  pupil^  is  attached  by  one  edge  to  the  shoulder 
Irdle  Just  above  the  insertion  of  the  pectoral  fin,  the  other  edge  remaining  free.    It 

constantly  present  and  uniform  in  position  in  all  specimens  that  have  come  under 
ir  observation,  including  types  of  D.  theta  and  M.protocuJus.  It  may  be  a  luminous 
rgan,  though  it  has  not  strikingly  the  appearance  of  one,  and  its  nature  must  be 
)nsidered  problematical. 

1.  Haxinobraohiuxn  leacopBarum  Eigenmann. 

Numerous  specimens  from  Alaskan  waters  agree  entirely  with  those  from  the  type 
>cality.  Two  very  closely  related  species  are  found  among  these  northern  speci- 
lens,  and  both  are  also  present  in  the  dredgings  from  the  Santa  Barbara  Channel, 
lotli  of  these  are  found  among  the  types  of  Myclophum  nannochiVf  and  the  descrip- 
ion  of  the  latter  is  partly  drawn  from  specimens  of  each.  Such  being  the  case,  the 
ame  nannochir  becomes  available  in  connection  with  the  second  of  these  forms,  to 
rhioh  I  shall  here  restrict  it.  The  two  species  are  extremely  close,  and  immature  or 
lutilated  specimens  are  often  distinguishable  with  difficulty.  The  species  differ  in 
he  following  respects : 


LEUCOPSAKUM. 

Caudal  peduncle  doep,  its  least  depth  about  half 
hat  of  body. 

Head  short,  3|  to  3]  in  length. 

Maxillary  shorter,  the  cheek  wider,  less  taper- 
ng  posteriorly. 

Luminous  patches  above  and  belovr  tail  ocou- 
kying  the  whole  length  of  caudal  peduncle,  in 
«Te  cases  somewhat  shortened. 

Color  lighter,  the  opercle  usually  with  silvery 
uster,  the  iris  with  silvery  pigment^  and  the  fins 
ighter. 

Anfero-aaal  spots  usually  6.    Ventral  spots  4. 


NANNOCHIR. 

Caudal  peduncle  long  and  slender,  its  least 
depth  two-fifths  to  one- third  that  of  body. 

Head  longer,  3^  to  3f  in  length. 

Maxillary  long,  the  preopercle  very  obliquely 
plaoed,  tbecheek  long,  tapering  to  an  acute  angle 
posteriorly. 

Luminous  patches  on  tail  short,  usually  ooou- 
pying  frora  one-fourth  to  one-third  length  of 
caudal  peduncle,  rarely  longer  than  this. 

Color  darker,  the  opercle  black,  the  iris  usually 
without  silvery  and  the  fins  uniformly  black. 

Antro-anal  spots  usually  7.  Ventral  spots 
usually  5. 


Specimens  of  N,  leuoopearum  were  taken  at  stations  3227,  3307,  3308,  3325,  3329, 
^3,  and  3348.    The  fii-st  live  mentioned  were  in  Bering  Sea,  north  of  Unalaska 
[sland,  at  depths  of  225  to  1,625  fathoms;   the  last  two  from  off  the  coasts  of 
^ashingrton  and  California,  depths  516  and  455  fathoms. 
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12.  Nazmobracliiuin  nannochir  Gilbert. 

The  present  status  of  this  species  and  its  distinctive  characters  have  been  du- 
cussed  under  the  preceding  form.  The  correlated  differences  are  so  constant  iaoar 
specimens  that  they  can  not  be  ignored,  yet  are  small  in  amount.  They  depend 
neither  on  age  nor  box.  From  among  the  original  type  specimens  I  select  as  specifie 
typo  No.  1459  of  the  Leland  Stanford  Junior  University  Museum,  from  station  3072. 

Specimens  in  the  present  collection  from  stations  3211,  5307,  3308,  3327,3329,  3338, 
3340,  3312,  and  SUSy  including  tlie  entire  North  Paoific  and  Bering  Sea,  at  depths  of 
313  to  1,625  fathoms. 

Faimly  ARGBNTINID2EI.    The  Smelts. 

13.  Mallotus  villosoB  (Miiller).     Capelin. 

Dredged  in  shallow  water  at  three  stations  in  Bristol  Bay,  Alaska;  3235, 3238,  aod 
3240,  depths  11  to  18  fathoms. 

14.  ThaleiohthyB  pacificua  Richardson.     Eulachon;  Candle-fish. 

A  single  fine  specimen  of  the  candle- fish  was  taken  near  the  mouth  of  the  Niuhagak 
River,  June  3,  1890. 

15.  Oamerus  dentez  Steindachuer.     Rainboto  Herring. 

Occurs  abundantly  in  the  Naknek  and  Nushagak  rivers,  and  forma  an  important 
part  of  the  food  supply  of  the  natives.  At  the  time  of  our  visit  (June  1-3)  itwtf 
running  rather  sparingly.  Specimens  were  secured  with  the  seiue  in  both  of  the 
above-mentioned  rivers,  and  in  the  trawl  at  station  3231,  in  Bristol  Bay,  depth  12 
fathoms. 

16»  Osmenis  thaleichtliys  Ay  res. 

Several  young  specimens,  probably  to  be  referred  to  this  species,  were  taken  in 
the  Nushagak  River  near  its  mouth.  They  exhibit  the  characteristic  weak  deutition 
of  this  form,  the  teeth  being  barely  perceptible  on  Jaws,  vomer,  and  tongue.  The 
scales  number  55  and  58  in  the  course  of  the  lateral  line,  and  the  anal  rays  14  and  16. 
The  maxillary  is  short,  scarcely  reaching  to  below  middle  of  eye.  O.  thal^hthifi^ 
not  been  previously  reported  from  Alaska. 

17.  Leuroglosaus  stilbius  (Hlbert. 

One  specimen  from  statitin  3330,  off  the  northern  shore  of  Unalaska  Island,  at  the 
depth  of  351  fathoms,  and  several  mutilated  examples  taken  from  the  stomach  of  * 
MacruruB  at  station  3332,  in  406  fathoms.     The  largest  of  these  is  120  mm.  long. 


.->- 


\ye 


FamUy  SALMONID2EI. 

18.  Coregonus  laurettae  Bean. 
A  young  individual,  125  mm.  long,  was  taken  at  the  mouth  of  the  Nushagak  Riv 

June  3.    The  lower  jaw  is  very  slightly  longer  than  the  upper;  the  eyo  is  of  m 
erate  size,  4^  in  head;  the  scales  are  rather  large  in  size,  84  being  present  along 
lateral  line;  and  the  gill-rakers  are  long  and  numerous,  25  present  on  horizon 
limb.    A  similar  specimen  was  taken  in  the  Naknek  River  (scales  87). 

19.  Oncorhynchus  gorbuscha  (Walbaum).     Humphack  Salmon, 
The  humpback  salmon  was  seen  by  us  at  Port  Moller,  on  the  northern  side  of  ti 

Alaskan  peninsula,  during  two  visits  which  included  the  first  two  weeks  and  the  L     ^^^^ 
week  of  July.     During  the  first  part  of  this  month  they  were  running  in  small  nanc^^T, 
hers,  and  as  a  few  scattering  ones  only  had  been  taken  at  Unalaska  up  to  June  16, 
is  safe  to  indicate  the  1st  of  July  as  the  beginning  of  their  appearance  on  that  pa 
of  the  coast.     In  the  early  part  of  their  run  they  proved  a  very  acceptable  tabL 
lish,  but  later  they  rapidly  deteriorated.    On  our  return  to  Unalaska,  July  31,  w 
learned  that  they  had  been  rnnning  for  several  weeks,  and  during  several  visits  i 
the  month  of  August   they  were  found  in  incredible  numbers  crowding  into  th^ 
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month  of  the  small  stream  which  flows  into  Captain's  Harhor.  Both  pools  and 
shallows  seemed  full  of  them,  and  large  numbers  were  dying  within  a  few  hundred 
yards  of  the  beach.    The  spawning  season  appeared  to  begin  early  in  August. 

20.  Oncorhynchus  tscha^^ytacha  (Walbaum).    Chinook  Salmon;  Quinnat  Salmon; 

King  Salmon, 
While  coaling  at  Departure  Bay,  Vancouver  Island,  May  10-13,  young  individuals 
of  this  species  were  seen  feeding  on  the  herring  (Clupea  pallasi),  and  a  number  were 
taken  on  the  trolling  line.  They  were  present  in  company  with  0.  nerka.  The  latter 
could  always  be  distinguished  on  the  table  by  its  much  redder  and  drier  flesh,  and 
will  not,  as  a  food-flsh,  bear  comparison  with  0.  tschawyUcha  of  the  same  size.  At 
Unalaska,  May  24-27,  the  run  had  hardly  begun,  though  a  few  individuals  were 
seen.  A  small  pond  near  the  stream  which  flows  into  the  head  of  Captain's  Harbor 
was  fall  of  yonng  salmon  of  this  species,  from  2  to  5  inches  long,  which  took  the  fly 
greedily.  June  3,  at  the  mouth  of  the  Nushagak  River,  Bristol  Bay,  an  occasional 
individual  was  taken.  A  small  run  had  come  into  the  river  a  short  time  before  our 
visit.  On  Jane  16  the  ''king  salmon''  were  running  abundantly  at  Unalaska,  but 
they  were  not  seen  on  later  visits  at  this  point  or  at  Port  MoUer.  It  is  worthy  of 
note  that  their  period  of  greatest  abundance  coincided  in  time  with  that  of  the 
herring,  and  their  approach  to  the  coast  may  be  determined  by  the  movements  of  the 
latter.  Their  annual  appearance  in  large  numbers  in  Monterey  Bay,  California, 
seems  to  be  dependent  on  the  run  of  anchovies  (Engraulis  mordax). 

21.  Onoorhynohus  kisutch  (Walbaum).    Silver  Salmon, 

A  few  individuals  of  this  species  were  taken  at  Unalaska  May  24-27.  It  was,  as 
a  food-fish,  inferior  to  0.  nerka  and  0.  tachatcytaoha.  Two  yonng  specimens  were 
seined  at  Unalaska  June  16,  the  smaller  of  which,  190  mm.  long,  shows  very  con- 
spioDons  parr-marks.  These  have  disappeared  in  the  larger  specimen,  225  mm.  long, 
which  has  also  assumed  more  the  proportions  and  appearance  of  the  adult.  In  this 
specimen  the  spots  are  more  distinct  than  in  the  adults,  being  large,  well  defined, 
and  close-set  on  bead,  back,  and  dorsal  fin,  and  the  oaadal  fin  is  very  indistinctly 
marked,  the  faint  spots  being  confined  to  the  outer  ray  of  both  lobes.  It  is  a  male, 
with  the  testes  so  well  developed  as  to  make  it  very  probable  that  it  would  have 
sought  the  spawning-grounds  within  a  few  months.  Three  smaller  specimens  were 
taken  in  Herendeen  Bay  July  5.  The  smallest  of  these  is  145  mm.,  the  largest  185 
nmi.  long.  The  distal  half  of  the  dorsal  fin  is  black,  with  the  exception  of  the  last 
two  rays,  which  are  entirely  white. 

22.  OnoorhynohuB  nerka  (Walbaum).    Bluebaok  Salmon;  Med  Salmon. 

This  species  appeared  constantly  associated  with  the  king  salmon.  It  was  taken 
by  trolling  in  Departure  Bay,  Vancouver  Island,  May  10  to  13,  was  seined  in  small 
numbers  at  Unalaska  May  24  to  27,  and  was  abundant  at  Unalaska  June  16.  It 
had  not  begun  to  run  at  Nushagak  June  3,  but  the  young  with  parr-marks  still 
evident,  ranging  in  size  fi'om  95  to  115  mm.,  were  very  abundant.  The  young 
were  doubtless  at  that  time  descending  the  rivers  to  the  sea,  and  were  probably 
about  20  months  old.  On  July  5  young  specimens  averaging  slightly  larger  than 
the  above  were  taken  in  salt  water  at  Herendeen  Bay,  Alaskan  Peninsula.  These 
range  from  120  to  130  mm.  in  total  length ;  the  color  is  deeper  and  less  silvery  than  in 
the  Nushagak  specimens,  and  the  parr-marks  have  almost  wholly  disappeared.  The 
stomachs  are  full  of  copepod  Crustacea,  apparently  all  of  one  species.  The  differ- 
ence in  size  between  the  specimens  from  Herendeen  Bay  and  those  from  Nushagak 
may  indicate  the  average  amount  of  growth  of  the  former  since  reaching  salt  water. 
The  specimens  from  Nushagak  contained  in  their  stomachs  remains  of  insects  and 
of  marine  Crustacea.    They  had  probably  been  playing  back  and  forth  on  the  tides. 

The  yonng  of  0.  nerka  are  the  most  slender  of  all  the  salmon.  They  are  wholly 
without  spots  or  fireckles  on  body  or  fins.  The  dorsal  and  anal  fins  are  without  pio- 
F,  B*  93 26 
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longed  rays  or  conspicuous  color  marking.    The  dorsal  fin  has  a  median  black  blotch 
and  the  caudal  is  slightly  dusky  on  posterior  half. 

23.  Salvelinus  xnalm,a  (Walbaum).    DolJy  Varden  Trout, 

The  Dolly  Varden  trout  was  found  to  be  very  abundant  in  the  neighborhood  of 
Unalaska,  sea-rnn  individuals  congregating  in  great  numbers  at  the  mouths  and  in  the 
lower  course  of  streams  when  the  salmon  were  running  in  to  spawn.  A  small  stream 
entering  Captain's  Harbor,  ITnalaska  Island,  has  a  series  of  impassable  cascades 
agprregating  several  hundred  feet  in  height.  Above  these  falls  the  trout  are  very 
abundant,  but  are  dwarfed  in  size  and  remarkably  brilliant  in  coloration.  Tbey 
seem  to  reach  no  larger  size  than  8  inches.  The  largest  individual  seen  during 
the  season  was  captured  in  Maknshin  Bay,  Unalaska  Island,  August  17.  It  w:i8  34 
inches  long,  with  a  depth  of  6  inches,  and  weighed  6  pounds.  The  species  was  also 
seined  in  salt  water  in  Cheruoffski  Harbor,  Unalaska  Island. 

The  black-spotted  trout  {Salmo  mykiss),  reported  by  Dr.  Bean,  from  Unalaska,  was 
not  seen  by  us.    Its  occurrence  there  must  be  exceptional. 

Faxnily  MICROSTOMID2EI. 

24.  BathylagUB  borealia  sp.  nov. 

A  single  specimen,  132  mm.  long  to  base  of  caudal,  from  station  3327  (north  of 
Unalaska  Island,  depth  322  fathoms),  is  taken  for  the  type.  A  second  specimen  from 
the  same  region,  station  3325,  depth  284  fathoms. 

Head  4^^^  to  base  of  caudal,  depth  5^,  eye  2i  in  head,  snout  2|  in  eye.    Interorhital 
width  grooved,  the  groove  widening  posteriorly,  opening  onto  the  flat  occipital 
region,  which  is  not  swollen.    Width  of  cartilaginous  portion  of  interorbital  space 
one-third  orbit;  including  the  thin  membranous  plates  which  overarch  the  orbits, 
the  interorbital  width  is  three-fourths  orbit.    The  anterior  profile  of  snout  declines 
gently,  bringing  the  mesial  portiou  of  premaxillaries  ou  a  level  with  lower  margin, 
of  pupil.    Distance  from  tip  of  snout  to   end   of  maxillary   slightly  exceeding^ 
length  of  snout,  2^  in  orbit.    Opercle  with  two  strong  ridges  diverging  downwards 
and  backwards  from  behind  the  eye. 

Front  of  dorsal  midway  between  f^ont  of  snout  and  adipose  fin.    Base  of  dorsaL 
contained  3|  times  in  leng^  of  head.    Ventrals  inserted  under  posterior  portion  of 
dorsal.    Free  portion  of  adipose  fin  very  long  and  narrow,  rising  above  the  base  oC 
the  second  and  third  anal  rays  before  the  last,  its  tip  reaching  rudimentary  caudal 
rays  when  depressed.    Anal  fin  rather  long,  the  base  llf  in  head,  the  vent  immediately 
before  it.    Length  of  tail  much  exceeding  head,  3^  in  total  length  without  caudal. 
Dorsal  8;  anal  19;  ventral  8;  pectoral  8.     Scales  in  about  40  rows,  judging  from  the 
scars.    Head  scaleless. 

Uniform  blackish-brown  on  sides,  the  head  and  ventral  region  blue-black. 

Difiering  from  B,  ptioiftcue  in  its  mach  greater  depth,  longer  tail,  longer  anal  fin, 
and  flat  occiput. 

Family-  CHAIXLIODONTID2EI.    The  Viper  FtaheB. 

25.  Chaoliodua  macoimi  Bean. 

Two  specimens  were  secured,  one  at  station  3340,  south  of  the  Alaskan  Peninsula, 
at  a  depth  of  695  fathoms;  another  at  station  3347,  off  the  northern  coast  of  Oregon, 
at  a  depth  of  34.5  fathoms.  It  is  not  evident  in  what  respects  the  Pacific  form  difiers 
firom  C.  aloani  of  the  Atlantic,  but  as  no  specimens  of  the  latter  are  at  hand  for 
comparison  we  follow  Dr.  Bean  in  holding  them  distinct. 

26.  Cydothone  mlorodon  (Glinther). 

Taken  in  Bering  Sea,  southwest  of  the  Pribilof  Islands,  at  stations  3307  and  3308; 
depths  1,033  and  1,625  fathoms. 
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Family  DALLUDJD. 

27.  Dallia  pectoraliB  Bean.     Alaska  BlackJUh, 

The  blackfish  is  abaiidant  along  the  Nashagak  River,  and  there  as  elsewhere  it  is 
an  important  source  of  food  to  the  natives.  Specimens  were  presented  to  ns  by  Mr. 
Clark,  proprietor  of  the  station  at  Nashagak.  The  characters  assigned  by  Dr.  Gill 
to  his  order  Xenami,  of  which  Dallia  is  the  sole  representative,  seem  to  need  some 
modifications.    The  gronp  is  thus  defined  by  him : 

*'Teleost8  with  the  scapnlar  arch  free  from  the  cranium  laterally  and  only  abutting 
on  it  behind,  coracoids  represented  by  a  simple  cartilaginous  plate  without  devel- 
oped actinosts,  and  with  the  intermaxillary  and  snpramaxillary  bones  coalescent." 

The  last  of  these  three  characters  we  have  not  been  able  to  verify,  as  the  premax- 
illa,  while  lying  closely  appressed  to  the  maxilla,  is  readily  separated  from  it,  the 
two  being  in  no  sense  ''coalescent."  The  expression  ''scapular  arch  free  from  the 
cranium  laterally"  refers  to  the  siinple  nature  of  the  post-temporal,  which  is  attached 
as  usual  to  the  epiotic,  but  seems  at  first  sight  to  lack  entirely  the  inner  fork  to  join 
the  parotic  process  of  the  cranium.  Closer  examination  shows,  however,  that  a 
strong  ligament  replaces  the  lacking  arm,  and  answers  to  it  in  all  its  relations.  We 
find,  furthermore,  that  while  in  some  specimens  it  retains  its  ligamentous  condition 
the  entire  distance  between  the  opisthotic  and  the  simple  post-temporal,  in  others  the 
proximal  portion  of  the  ligament  is  more  or  less  ossified,  the  bony  rod  thus  formed 
being  an  integral  part  of  the  post-temporal  and  representing  the  proximal  portion 
of  the  missing  fork.  As  stated,  this  ossification  invades  the  ligament  to  a  varying 
extent  in  different  specimens.  In  at  least  two  which  have  come  under  our  observa- 
tion, the  fork  of  the  post-temporal  thus  formed  has  extended  almost  the  entire  dis- 
tance across  to  the  opisthotic,  the  shape  and  relations  of  the  bone  being  then  entirely 
normal  and  usual.  It  is  evident  that  this  character  is  not  of  high  taxonomic  value, 
and  would  not  of  itself  warrant  any  very  wide  separation  of  Dallia  from  what  were 
at  first  considered  to  be  its  nearest  relatives. 

The  case  is  different,  however,  when  we  come  to  examine  the  ooracoid  portion  of 
the  shoulder  girdle.  As  stated  by  Dr.  Gill,  we  deal  here  with  a  cartilaginous  plate 
in  which  no  ossifications  occur,  and  which  is  followed  immediately  by  the  fin  rays, 
without  the  intervention  of  actinosts.  This  coracoid  cartilage  is  an  extremely  thin 
and  delicate  imperforate  lamina,  usually  exhibiting  very  distinct  division  into  upper 
and  lower  halves,  which  may  be  taken  to  represent  the  hypo-  and  hyper-coracoid 
elements.  In  its  distal  third  the  plate  begins  to  break  up,  by  longitudinal  sub- 
division, into  a  fringe  of  narrow  cartilaginons  strips.  These  approximately  equal 
in  number  the  pectoral  rays,  and  join  the  latter  directly,  the  basal  portion  of  each 
pectoral  ray  forking  slightly  to  receive  the  tip  of  the  cartilaginous  strip. 

In  the  deep-sea  spiuy  eels  of  the  genus  Notaoanthus  there  is  a  somewhat  similar 
condition  of  the  coracoid  elements,  inasmuch  as  the  hypo-  and  the  hyper-coracoid 
though  present,  are  merely  shell-like  rudiments  surrounded  by  cartilage,  and  the 
actinosts  are  greatly  reduced.  It  seems  probable  that  we  are  dealing  in  the  two 
cases  with  independent  degenerations  of  the  shoulder  girdle,  and  that  the  two  gronps 
are  not  really  related. 


Family  87NAPHOBRANCHID2EI. 

28.  Hiatiobranohns  bathybius  (GUnther). 

A  specimen  .575  mm.  long,  from  station  3308  in  Bering  Sea,  depth  1,625  fathoms* 
The  color  is  light  brown,  darker  on  head  and  belly,  and  on  the  fins.  The  depth  at 
vent  is  42  mm.,  the  distance  of  vent  from  snout  255  mm.,  the  length  of  the  head 
59  mm.,  and  length  of  pectoral  fin  17  mm.  The  vomerine  teeth  are  in  an  irregular, 
rather  narrow  band,  reaching  posteriorly  to  opposite  hinder  margin  of  orbit. 
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Family  NOTACANTHID2I. 

29.  Maodonaldia  challengeri  (Vaillant). 

Notacanthus  rUsoanuB  GUuther,  Challenger  Report,  vol.  xxii,  p.  250,  pi.  LXi, 
fig.  B ;  not  of  Filippi  and  Verani. 

Vaillant  was  perfectly  justified  in  separating  this  Pacific  form  from  the  Mediter- 
ranean iV.  risaoanuSf  with  which  GUnther  had  identified  it.  The  lower,  heavier  spinet 
in  both  dorsal  and  anal  fins,  the  more  anterior  origin  of  the  dorsal,  which  is  a  little  in 
advance  of  base  of  pectorals,  the  very  short  robast  ventral  spine,  and  the  lower 
insertion  of  the  pectoral  fin  sufficiently  distinguish  the  species,  in  addition  to  the 
peculiarities  in  the  shape  of  the  snout  and  the  greatly  increased  number  of  anal 
spines,  to  which  Vaillant  calls  attention. 

The  Alhatroaa  dredged  a  single  specimen,  500  mm.  long,  at  station  3308,  west  of 
Pribilof  Islands  in  Bering  Sea,  at  a  depth  of  1,625  fathoms.  GUnther's  description, 
above  cited,  of  a  fish  taken  south  of  Yeddo  at  a  depth  of  1,875  fathoms,  agrees  so  well 
with  our  specimen  that  no  doubt  can  exist  of  their  identity.  The  maxillary  spine, 
not  shown  in  Gflnther's  figure,  is  very  evident  in  our  specimen.  The  branohiostegal 
rays  are  distinctly  6  instead  of  5  in  number,  and  the  caudal  contains  5  instead  of  6 
rays.  There  are  35  dorsal  spines.  The  anal  spines  pass  so  gradually  into  the  rayi 
that  they  are  distinguishable  with  difficulty.  Definite  articulations  appear  before 
the  rays  have  lost  their  spinous  character,  while  still  stifi*  and  pungent.  Dividing 
them  on  the  basis  of  these  articulations,  the  anal  fin  contains  27  spines  and  about 
153  soft  rays. 

FamUy  GA8TEROSTEID2I.    The  Sticklebacke. 

* 

30.  Pygoateua  pungitius  (LiunsBus). 

Several  specimens  were  secured  from  the  vicinity  of  Nushagak,  one  from  t\x^ 
Naknek  River,  and  another  from  the  nest  of  a  sea  bird  on  Round  Island,  of  the  Wa»^' 
ms  Island  group,  all  in  Bristol  Bay.    None  of  our  specimens  shows  the  short  ventia^  ^ 
spines  ascribed  to  P.  pungititu  brachypoday  their  length  being  in  every  case  2^  to  S^^ 
length  of  head.    Brachypoda  was  originally  described  by  Dr.  Bean  from  Greenlani 
and  has  been  given  in  his  recent  lists  as  the  common  form  of  Alaska.    Awaitii 
further  information,  we  refer  our  specimens  rather  to  typical  pungitius, 

31.  Gasterosteus  cataphractua  (Pallas). 
Abundant  at  Departure  Bay,  Vancouver  Island,  May  10-13. 

FamUy  AMMOD7TID2I. 

32.  Ammodytea  personatus  Girard.    Sand  Lanoe. 
Unalaska,  Chemoffski,   Herendeen  Bay,  Hagemeister  Island,  and  generally 

shallow  water.    It  forms  an  important  element  in  the  food  of  the  codfish. 

FamUy  BER7CID2I. 

33.  Melamphaea  lugabria  Gilbert. 
One  specimen  from  north  of  Unalaska,  station  3327,  depth  322  fathoms. 

FamUy  BATHTMA8TERID2I. 

34.  Bathymaster  aignatua  Cope. 
Taken  very  abundantly  in  our  series  of  shallow-water  dredgings  along  the  southern 

shore  of  the  Alaskan  Peninsula,  northward  through  Unimak  Pass  and  north  of 
Unalaska.  The  stations  at  which  it  was  obtained  are  numbered  3211,  3212,  3213, 
3214,  3215,  3217,  3220,  3222,  3223,  and  3319;  the  depths  range  from  34  to  56  fathoms. 
In  addition;  a  very  few  small  spocimeos  were  secured  at  stations  3262,  3309,  3321;  and 
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3333,  north  of  the  Alentian  Islands,  in  depths  of  19  to  71  fathoms ;  but  the  species  is 
evidently  not  abundant  in  Bering  Sea.  No  examples  were  taken  in  any  of  the  very 
numerous  dredgings  made  in  Bristol  Bay. 

In  life  the  sides  are  olive-brown,  and  the  upper  parts  show  faint  traces  of  6  or  7 
broad  dusky  crossbars,  which  correspond  to  or  alternate  with  an  equal  number 
below  the  lateral  line.  The  anal  and  ventral  fins,  the  branch iostegal  and  gnlar 
membranes,  the  lower  pectoral  rays,  and  the  snout  are  blue-black.  Anterior  edge 
of  orbit  and  front  edge  of  preorbital  light  yellow.  The  pores  on  edge  of  preopercle, 
two  pores  above  and  behind  maxillary,  and  three  at  upper  edge  of  opercle,  bright 
scarlet.  A  large  black  blotch  on  anterior  dorsal  rays.  Distal  half  of  anterior 
portion  of  dorsal  fin  and  upper  pectoral  rays  yellow. 

The  outer  ventral  ray  is  single  and  inarticulate,  followed  by  five  brauched  rays. 
Only  the  first  two  dorsal  rays  are  spinous,  being  soft  and  flexible,  but  unjoin  ted.  The 
third  and  all  following  rays  are  jointed  and  forked.    All  the  anal  rays  are  jointed. 

A  specimen  from  station  3211,  35  mm.  in  length  to  base  of  caudal,  shows  that  the 
ventrals  occupy  very  different  positions  in  adults  and  in  young.  In  the  latter  they 
are  truly  thoracic  in  position  and  are  inserted  as  much  behind  base  of  pectorals  as 
they  are  located  in  advance  of  this  point  in  adults.  A  specimen  65  mm.  long  is 
entirely  similar  to  adults  in  this  respect. 

35.  Bathymaster  Jordan!  Gilbert. 

A  single  small  specimen,  agreeing  perfectly  with  the  description  of  the  types,  from 
Bristol  Bay,  station  3262,  depth  43  fathoms.  The  species  has  been  heretofore 
reported  only  from  Puget  Sound  and  from  Wrangell,  Alaska,  and  the  present  record 
forms  a  notable  extension  of  its  range.  It  can  be  distinguished  at  sight  from 
B.  ngnatus,  the  common  Alaskan  form,  by  its  slender  body,  scaly  cheeks,  and  the 
enlarged  scales  of  the  lateral  line. 

Family  CHIRID2EI. 

36.  PlenrogrammuB  monopterygius  (Pallas). 

A  single  specimen  of  the  Atka  mackerel,  which  had  been  taken  several  years  before 
in  the  harbor  at  Unalaska,  was  presented  by  the  Alaska  Commercial  Company.  The 
species  is  almost  unknown  at  Unalaska. 

37.  Hezagrammus  ordinatus  Cope. 

This  species  is  closely  related  to  J7.  asper,  the  dorsal  being  continuous  but  well 
notched  at  union  of  soft  and  spinous  portions,  the  scales  ctenoid  throughout  except 
on  under  parts  of  body,  and  the  cheeks  and  opercles  partly  naked.  The  two  species 
differ  conspicuously  in 'shape,  color,  and  fin  formulsB. 

H.  asper  is  very  slender  in  shape,  tapering  rapidly  from  below  front  of  spinous 
dorsal  backward  to  the  very  slender  caudal  peduncle.  In  H,  ordinatus  the  depth  is 
greater  and  diminishes  very  slowly  backward,  the  body  tapering  gradually  into  a 
high  compressed  caudal  peduncle.  The  vertical  height  of  caudal  peduncle  equals 
distance  from  tip  of  snout  to  or  beyond  middle  of  eye  in  H,  ordinatus,  while  the  same 
measurement  is  less  than  length  of  snout  in  H,  asper»  In  H.  ordinatus  the  snout  is 
shorter  and  more  bluntly  rounded,  the  eye  smaller,  the  mouth  smaller,  and  the  cheeks 
shorter  and  wider.  The  squamation  is  also  more  complete,  the  cheeks  being  entirely 
invested,  except  for  the  area  immediately  overlying  the  suborbital  stay.  The  snout 
and  the  lower  side  of  the  head,  including  the  interopercles,  are  also  devoid  of  scales. 
The  breast  is  covered  with  scales  which  have  no  spinous  points,  and  the  same  is  true 
of  the  ventral  scales  in  adults,  but  the  body  is  otherwise  invested  with  strongly 
ctenoid  scales,  which  extend  well  upon  the  bases  of  the  fins,  the  caudal  fin  being 
covered  to  behind  its  middle. 

The  upper  line  of  mucous  pores  is  well  developed,  reaching  to  opposite  middle  of 
soft  donal.    Anteriorly  the  two  lines  converge,  typically  meeting  at  a  i>oint  just 
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behind  occiput.  From  this  poiot  a  few  pores  may  continue  forward  iu  a  Btraight 
line.  The  fourth  line  forks  above  and  in  advance  of  the  ventral  fins,  the  nppet 
branch  extending  for  a  variable  distance  on  sides  of  abdomen,  the  lower  very  short, 
extending  directly  to  base  of  ventrals.  In  H.  4uper,  as  well  as  in  all  other  species  of 
Hexagrammus,  the  fourth  line  is  not  forked,  and  bends  downward  to  touch  in  passiDg 
the  base  of  ventral  fins. 

In  younger  specimens  a  black  humeral  spot  is  conspicuous,  but  this  grows  less 
evident  with  age. 

The  spinous  portion  of  the  dorsal  fin  is  shorter,  and  the  soft  portion,  as  well  the 
anal  fin,  longer  than  in  H,  atper.  Following  are  the  fin-formulie  in  ten  specimens 
from  Unalaska : 


I>oraal. 

Axud. 

Dorsal. 

Anal. 

Doroal. 

1 
Anal. 

XIX.  24 

25 
25 

XIX,  23 

24 
23 
24 

XX,  23 

25 

XIX  24 

XIX,  23 

XX,  23 

2S 

XIX,  24 

24 
23 

XIX  23 

XX,  23 

24 

XIX,  23 

( 

The  last  ray  of  soft  dorsal  and  anal  is  forked  and  is  counted  as  one  in  this  table. 

The  species  does  not  seem  to  reach  as  large  a  size  as  do  other  species  of  the  genus. 
Of  numerous  specimens,  the  largest  is  285  mm.  long.  A  female,  225  mm.  long,  con- 
tains fully  developed  eggs.  The  species  was  obtained  by  seining  in  the  harbor  at 
Unalaska.  It  was  not  seined  elsewhere  and  did  not  occur  in  any  of  the  dredge 
hauls. 


38.  HezagrammuB  aaper  Steller. 

No  adults  of  this  species  were  obtained  by  dredging,  but  young  specimens  were 
taken  in  large  numbers  in  the  shallow  waters  of  Bristol  Bay  at  the  following  sU- 
tions:  3228,  3229,  3231,  3232,  3233,  3234,  3239,  3240,  3241,  3243,  and  3245,  at  depths 
of  from  4^  to  14^  fathoms.     Seining  parties  brought  in  the  species  but  once,  ^ 
single  young  specimen  and  one  adult  appearing  at  Unalaska  among  the  prevalent 
H.  ordinatus.    The  largest  individuals  dredged  measure  about  125  mm.  in  length* 
the  adult  specimen  from  Unalaska  345  mm. 

The  characters  of  the  species  neem  very  constant.  The  dorsal  varies  fk'om  xxiUy 
19  to  XXIV,  21 ;  the  anal  from  23  to  24.  In  15  specimens  the  dorsal  formula)  run  a0 
follows:  XXIII,  19;  xxiii,  19;  xxiii,  20;  xxiii,  20;  xxiii,  20;  xxiii,  20;  xxiii,  20; 
XXIII,  20;  xxiii,21;  xxiii,  21;  xxiii,  21;  xxiii,  21;  xxiv,  20;  xxiv,  20;  xxiv,  20* 

The  anal  fin  shows  the  following  counts  in  12  specimens:  23,  23,  23,  23,  23,  23,  24^ 
24,  24,  24,  24,  24. 

The  body  is  in  young  specimens  much  more  slender  than  in  H.  ordinatus.  It  is  also 
lighter  in  color,  and  lacks  the  round  humeral  spot  present  in  the  latter.  The  supra- 
ocular flap  is  somewhat  smaller,  the  cheeks  are  more  extensively  naked,  the  eye  is 
larger,  and  the  mucous  canal  system  less  strongly  developed.  The  snont,  cheeks, 
opercles,  and  lower  side  of  head  are  naked,  with  the  exception  of  a  patch  of  small, 
loosely  imbricated  scales  on  the  upper  posterior  part  of  cheeks  and  the  upper  third 
of  opercles.  The  dorsal  line  of  pores  is  very  inconspicuous,  and  terminates  in  front 
of  the  middle  of  spinous  dorsal.  In  none  of  our  specimens  are  there  traces  of  a  line 
of  pores  on  middle  of  sides. 

The  species  can  be  distinguished  at  once  from  all  others  by  the  slender  caudal 
peduncle,  the  shallow  notch  between  dorsals,  the  fin-formulsB,the  short  upper  line  of 
pores  which  eud  under  anterior  half  of  spinous  dorsal,  the  largely  naked  cheeks  and 
opercles,  the  simple  unbranched  fourth  lateral  line,  and  the  extreme  roughness  of 
the  scales. 
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39.  Hezagranunns  saperciliosus  (Pallas). 

Taken  in  abundance  with  the  seine  at  Unalaska  and  at  Makashin  and  Chernoffski 
bays,  Unalaska  Island.  Adults  of  the  species  were  also  dredged  at  depths  of  41  and 
Hi  fathoms  in  Bristol  Bay  (stations  3244  and  3245). 

We  find  the  patch  of  palatine  teeth  to  be  an  unreliable  character,  as  five  speci- 
mens out  of  the  nine  examined  do  not  exhibit  it.  The  species  is  well  distinguished 
by  the  depth  of  the  dorsal  notch,  the  comparative  smoothness  of  the  scales,  and  the 
large  size  of  the  supraocular  flap.  The  upper  line  of  pores  extends  well  back  under 
base  of  soft  dorsal,  and  the  fourth  line  is  nnbrauched.  The  sides  of  head  are  scaled, 
excepting  the  region  over  suborbital  stay,  the  snout,  and  the  interopercle. 

The  normal  fin  formula  seems  to  be :  Dorsal  xxi,  23 ;  anal,  22. 

Family  SCORP2INIDiB. 

40.  Sebastodea  introniger  Gilbert. 

Several  specimens  were  taken  in  Bering  Sea  to  the  north  and  west  of  Unalaska 
Island,  in  depths  of  85  to  350  fathoms  (stations  3311,  3317,  3324,  and  3331).  The 
species  evidently  lives  at  much  greater  depths  than  does  S.  alutus.  The  cranial 
ridges  are  well  developed  and  terminate  in  strong  spines.  Coronal  spines  are  usually 
present,  but  may  be  absent  on  one  or  both  sides.  In  both  types  of  S,  introniger,  taken 
at  a  depth  of  266  fathoms  in  the  Santa  Barbara  Channel,  California,  the  coronal 
spines  are  wanting,  but  as  they  agree  with  our  specimens  in  all  other  important 
details  we  make  the  identification  without  doubt.  We  append  the  following  account, 
drawn  from  Alaska  specimens : 

Diagnosis:  Scales  large,  ctenoid.  Fins  scaled.  Cranial  ridges  and  spines  rather 
low  but  strong ;  coronal  and  nuchal  spines  present.  Mandibular  symphysis  promi- 
nent, with  small  symphyseal  knob.  Peritoneum,  mouth,  and  gill-cavity  black  or 
dusky.    Color  red. 

Specific  description:  Head  2^;  eye  in  head  4.  Dorsal  xiii-14.  Anal  iii~7  or 8. 
Pectoral  18.  Lateral  line  36.  Length  14  inches.  Mouth  large,  the  maxillary  reach- 
ing to  middle  or  posterior  third  of  eye,  2  in  head,  its  greatest  width  one-third  its 
greatest  length.  Mandible  protruding,  entering  profile  in  large  specimens,  less 
prominent  in  the  young.  Symphyseal  knob  present,  but  not  oonspionons.  Teeth 
on  jaws,  vomer,  and  palatines  in  narrow  bands.  Eye  large,  longer  than  snout, 
Si-  in  head.  Interorbital  space  slightly  concave,  with  two  evident  longitudinal 
ridges.  Cranial  ridges  sharp-edged  and  moderately  elevated,  the  spines  strong. 
Xasal,  preooular,  supraocular,  postocular,  tympanic,  coronal,  parietal,  and  nuchal 
spines  present;  one  or  both  coronal  spines  occasionally  wanting.  Preorbital  of 
moderate  width,  its  anterior  lobe  sometimes  ending  in  a  spine,  the  posterior  with 
a  sharp  edge  bearing  one  to  four  spinous  points.  Preopercular  spines  large,  regularly 
radiating,  the  two  upper  ones  approximated  and  more  slender,  the  others  broadly 
triangular,  directed  downward  and  backward.  Two  spines  sometimes  present  at 
angle  of  subopercle.  Opercular  spines  sometimes  double.  Lower  rim  of  orbit  some- 
times serrated.  Gill-rakers  long  and  slender,  the  longest  one-third  diameter  of 
eye;  22  or  23  on  lower  limb  of  outer  arch. 

Spinous  dorsal  rather  low,  the  twelfth  spine  one-half  the  height  of  the  last,  which 
is  one-third  head;  the  longest  spine  2^  in  head.  Second  anal  spine  stronger,  but 
scarcely  longer  than  the  third,  2^  in  head.  Pectoral  without  thickened  lower  rays, 
reaching  to  vent,4i^  in  body.  Caudal  emarginate.  Scales  large,  ctenoid,  about  30 
tubes  present  in  the  lateral  line.  Small  accessory  scales  numerous.  All  parts  of  the 
head,  including  cheeks,  maxillary,  mandible,  branchiostegal  rays,  snout,  and  inter- 
orbital space  covered  with  scales.  Gular  region  scaled.  All  the  fins  invested  to 
their  tips  with  fine  scales. 

Color,  uniform  bright  red,  duller  than  in  6,  miniaius.  Smaller  specimens  reddish. 
Traces  of  fine  olive-green  bars  on  back.  Numerous  dark  spots  along  lateral  line.  A 
dark  blotch  on  opercle ;  three  bands  on  cheek,  and  a  blotch  in  the  axil  of  pectorals. 
All  the  fins  edged  with  black. 
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41.  Sebastodes  elongatus  (Ayres). 

A  single  specimen  dredged  off  the  coast  of  California,  north  of  Point  Reyes 
(station  3350),  at  a  depth  of  75  fathoms. 

42.  Sebaatodea  zacentnia  (Gilbert). 

Several  specimens  were  taken  north  of  Point  Reyes,  on  the  coast  of  California,  at 
depths  of  75  and  51  fathoms  (stations  3350  and  3351).  The  second  anal  spine  is  always 
very  large,  hut  frequently  fails  to  reach  tips  of  soft  anal  rays  when  depressed,  thus 
dififering  from  the  type  specimens.    The  depth  is  also  greater,  3  instead  of  3^  in  length. 

43.  Sebaatodea  alutua  (Gilbert).    (Plate  22.) 

This  species  was  described  from  a  single  immature  specimen,  dredged  by  the  Alba- 
tross south  of  Santa  Cruz  Island,  Southern  California.  No  additional  material  wu 
obtained  during  the  extensive  dredging  operations  of  the  Albatross  on  the  California 
coast.  The  species  is,  however,  very  abundant  in  the  North  Pacific,  both  north  and 
south  of  the  Aleutian  Islands.  It  was  taken  at  the  following  dredging  stations, 
located  north  of  Unalaska  Island,  in  the  vicinity  of  Unimak  Pass,  in  Bristol  Bay, 
and  south  of  the  Alaskan  Peninsula,  in  depths  of  38  to  350  fathoms :  3213, 3214,  3222, 
3226,  3262,  3311,  3317,  3319,  3321,  3322,  3324,  3331, 3339,  and  3341.  A  single  individual 
was  also  taken  with  hook  and  line  in  Unalaska  Harbor.  At  one  of  the  above 
stations,  48  specimens  were  taken  with  the  beam  trawl.  This  additional  material 
shows  that  S,  alutus  is  one  of  the  bright-red  rockfisb,  most  closely  allied  perhaps  to 
8.  miniatus.  From  the  latter  it  dififers  conspicuously  in  the  greatly  produced  man- 
dibular symphysis,  with  the  very  pronounced  symphyseal  knob,  as  well  as  in  other 
respects.  It  is  allied  also  to  S.  proriger,  but  differs,  among  other  points,  in  having 
both  postocular  and  tympanic  spines  developed.  From  8.  breoitpinis  Bean  it  differs 
in  its  larger  eye,  larger  scales,  black  peritoneum,  and  scaly  fins. 

Following  is  a  detailed  description  of  adult  specimens  12  to  18  inches  long.  In 
the  type,  the  head  is  said  to  be  contained  3|  times  in  the  length.  This  is  donbtless 
a  misprint  for  2f . 

Diagnosis :  Scales  large,  in  about  60  oblique  series  above  the  lateral  line.  Soft  fins 
wholly  enveloped  in  fine  scales.  Cranial  ridges  all  low,  the  spines  slender;  coro- 
nal and  nuchal  spines  alone  absent.  Mandible  projecting  much  beyond  the  upper 
profile  of  head,  the  symphyseal  knob  very  strongly  developed  in  adult  specimens ; 
not  noticeably  so  in  young.  Gill-rakers  long  and  numerous,  half  as  long  as  eye. 
Second  and  third  anal  spines  about  equal.  General  color  red,  the  peritoneum  black 
or  dusky,  the  mouth  and  gill-cavities  dusky. 

Description :  Head  2|  to  2f  in  length ;  depth,  3  to  3^.  Dorsal,  xin~15;  anal,  iii^; 
pectoral,  17.  Mouth  large,  maxillary  reaching  back  of  pupil,  2^  to  2^  in  head.  Pre- 
maxlUaries  notched,  the  symphyseal  patch  of  teeth,  however,  shutting  outside  them. 
Teeth  on  jaws,  vomer,  and  palatines  in  very  narrow  bands  except  at  symphysis  and 
on  vomer.  A  conspicuous  depression  on  each  side  of  symphysis  to  receive  the  ante- 
rior premaxillary  patch.  Eye  very  large,  the  diameter  exceeding  snout,  3^  in  head. 
Interorbital  space  very  wide,  flat  or  slightly  convex,  conspicuously  grooved,  its  width 
1|  eye.  Cranial  ridges  all  very  low,  inconspicuous,  with  small  spines  or  none.  Nasal 
and  preocular  spines  evident,  supraocular,  postocular,  and  tympanic  spines  present 
but  hidden  by  scales ;  more  conspicuous  in  the  very  young.  Parietal  ridges  evident, 
ending  in  low  spines.  Preorbital  narrow,  its  least  width  on e-sevttith  eye>  its  ante- 
rior edge  with  two  long  mucous  slits,  and  in  some  cases  a  single  backwardly-directed 
spine.  Opercular  and  humeral  spines  well  developed.  Preopercnlar  spuies  flat,  not 
very  large,  the  upper  two  approximated,  the  16wer  two  broadly  triangnlar,  tipped 
with  short  spines,  which  are  directed  downward  and  backward. 

Dorsal  spines  curved,  the  longest  2^  to  2f  in  head;  the  twelfth  about 'two-thirds  the 
longest.  Soft  diyrsal  about  as  high  as  the  longest  spines.  Anal  spines  strong,  the 
second  slightly  shorter  than  third,  which  equals  or  slightly  exceeds  diameter  of  eye. 
In  young  sp;eoimyen3,  the. second  anal  spine  is  longer  and  constantly  eqnals  or.exceeds . 
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e  third.  Soft  anal  rays  higher  than  soft  dorsal,  2^  in  head.  Caudal  well  notched, 
intrals  long,  reaching  vent.  Pectorals  longer,  reaching  nearly  to  front  of  anal, 
ll-rakers  long,  clavate,  half  diameter  of  orhit,  25  on  anterior  limb  of  arch. 
Scales  rough  ctenoid,  covered  with  many  accessory  minute  ones,  which  are  especially 
undant  on  head  and  nape.  The  head  is  wholly  scaled,  including  the  interopercle, 
ftxillary,  and  mandible,  and  the  outer  branchioste^al  rays.  The  anterior  surface 
the  pectorals  and  tho  outer  caudal  rays  are  closely  invested  with  minute  ctenoid 
&les,  which  extend  well  toward  the  tips ;  they  also  invest  the  soft  dorsal  and  anal 
IS.  About  58  or  60  series  of  scales  above  lateral  line,  running  obliquely  downward 
d  backward. 

Color:  Bright  carmine  red,  lighter  on  belly.  Dorsal  dusky,  edged  with  black. 
1  elongate  olive-brown  blotch  along  base  of  soft  dorsal;  a  shorter  one  under  the 
it  spines,  and  a  faint  one  under  the  middle  of  spinous  dorsal,  the  latter  extending 
rther  down  on  sides.  A  dark  blotch  on  back  of  caudal  peduncle.  Belly  silvery, 
ished  with  red.  A  dark  blotch  on  opercle  and  one  on  axil ;  a  crossbar  on  occiput, 
e  on  snout  and  two  bars  on  cheeks,  dusky.  Lower  lip  and  tip  of  mandible  blackish ; 
>uth  and  gill-cavity  dusky.  Peritoneum  jet-black  in  the  young,  varying  from  black 
gray  in  adults.    Fins  all  red,  the  spinous  dorsal  broadly  margined  with  blackish. 

r.  Sebastodes  diploproa  Gilbert. 

Station  3349,  near  Point  Reyes,  California,  depth  239  fathoms. 

>.  Sebastolobua  alasoanua  Bean. 

Resembling  closely  S,  macrockir,  but  differing  constantly  in  the  increased  number  of 
rsal  spines,  16  (17  in  one  specimen)  instead  of  15,  and  in  the  longer  second  anal  spine. 
9ead  2}  in  length;  depth  4  (in  specimen  360  mm.  long).  Pores  of  lateral  line  35. 
iTsal  XVI,  9;  anal  iil,  5;  pectoral  21.  Mouth  large,  the  maxillary  nearly  reaching 
rtical  from  posterior  border  of  orbit,  2  to  2i  in  head ;  its  width  greater  than  diam- 
»T  of  pupil.  Preroaxillary  band  of  teeth  wide,  shutting  largely  outside  mandible 
front  and  on  the  sides;  a  conspicuous  tubercle  at  tip  of  each  premaxillary  with  a 
ep  emargination  between  the  two,  into  which  fits  the  tip  of  the  mandible.  A 
tall  knob  at  mandibular  symphysis.  Eye  large,  3^  to  3|  in  head,  2|  times  the 
terorbital  width.  Cranial  ridges  and  spines  about  as  in  the  other  species  of  the 
DOS,  but  the  occipital  ridges  not  strongly  diverging,  as  in  S,  maeroohir.  Preorbital 
(steriorly  with  a  spinous  point,  as  in  S.  alHvelia. 

Dorsal  spines  low,  the  contour  of  the  fin  evenly  rounded,  the  spines  increasing 
^ularly  from  the  first  to  the  fourth,  then  as  regularly  diminishing  to  the  fourteenth; 
s  fifteenth  and  sixteenth  again  lengthened.  The  longest  spine  is  contained  from 
to  2^  times  in  the  length  of  the  head.  Second  anal  spine  longer  and  stronger 
an  third,  equaling  or  exceeding  length  of  soft  rays,  its  length  2  to  2^  in  that 
liead.  Ventrals  usually  scarcely  reaching  vent,  the  pectorals  not  reaching  front  of 
al.  Lower  x^ectoral  lobe  unusually  broad,  contains  7  to  9  thickened  rays.  Head 
i«  completely  scaled  than  in  S,  alHvelis,  the  branchiostegals,  mandible,  maxillary, 
d  lower  portion  of  preopercle  wholly  naked. 

Color  red.    A  black  blotch  occupies  the  membranes  of  the  first  three  dorsal  spines, 
second  extends  from  the  sixth  to  the  eleventh  spines.    Margin  of  pectoral  and  i 
utral  fins  black.    No  black  blotch  behind  second  anal  spine.     Peritoneufl^  andl ; 
^ing  of  gill-cavity  white. 

Iliis  species  differs  from  S.  altivelis  in  the  lower,  longer,  evenly  rounded  spinous 
^isal,  the  white  lining  of  the  gill- cavity,  and  the  partly  naked  head.  It  was 
^en  abundantly  on  the  Alaskan  expedition,  being  represented  from  the  following 
^tions :  3227,  3324,  3330,  3331,  3332,  3337,  3338,  3339,  3340, 3343, 3346, 3347,  and  3348. 
iese  are  located  in  Bering  Sea,  north  of  Unalaska  Island;  in  the  North  Pacific 
titheast  of  Unimak  Island,  and  off  the  coasts  of  Washington,  Oregon,  and  Cali- 
^ia.    They  represent  depths  of  from  109  to  786  fathoms^ . 
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46.  SebaBtolobuB  altivelis  sp.  uov.    (Plate  23.) 

Body  slender,  depth  31  in  length ;  head  2i ;  lateral  line  33-35  poree.  I>onal  xv,  9; 
anal  iii,  5 ;  pectoral  22.  Month  large,  2  in  head,  maxillary  reaching  posterior  margin 
of  pnpil.  Mandihle  laterally  and  in  front  shutting  within  the  wide  premazillaiy  band 
of  teeth,  its  tip  fitting  into  an  emargination  between  premaxillariee,  and  bearings 
short  symphyseal  knob.  Bands  of  teeth  on  mandible,  Yomer,  and  palatines  narrow. 
Eye  very  large,  3  in  head,  3  times  interorbital  width.  Interorbital  narrow,  scaled, 
concave,  with  2  low,  rounded  ridges.  Cranial  ridges  strong,  terminating  in  sharp 
spines,  agreeing  with  those  in  S.  alascanus  and  S,  macrochir,  Preorbital  wide,  par- 
tially overlapping  middle  third  of  maxillary,  posteriorly  with  a  forwardly  directed 
triangular  spine,  in  front  of  which  is  a  long  slit-like  mucous  pore.  A  blunt  tubercle 
directed  forward  from  front  of  each  premaxillary,  less  prominent  than  in  S,  alawMnui. 

Dorsal  spines  long  and  comparatively  strong,  the  third  always  the  highest,  the 
outline  of  fin  behind  it  straight  or  concave,  never  convexly  rounded,  as  in  i9.  maerotkir 
and  S,  alascanus.  In  the  type  specimen  the  longest  spine  is  contained  If  times  in 
length  of  head.  The  spine  before  the  last  is  scarcely  longer  than  the  one  preceding, 
the  last  spine  again  lengthened.  Second  anal  spine  usually  curved,  much  longer 
and  stronger  than  third  and  longer  than  soft  rays,  its  length  If  to  2  in  head.  In 
the  type  it  is  abnormally  curved,  as  shown  in  the  accompanying  figure.  Yentrals 
reaching  to  vent;  pectorals  to  front  of  anal.  Pectoral  fin  very  broad,  the  lower 
seven  rays  thickened  and  extended  beyond  membranes,  the  lobe  thus  formed  subject 
to  much  variation,  being  unusuaUy  short  in  the  type.  Scales  rough  ctenoid.  Man- 
dible scaled  at  base  only,  the  head  otherwise  completely  invested,  including  the 
branchiostegal  rays  and  membranes.  Fin  membranes  covered  with  fine  ctenoid 
scales. 

Color,  red ;  a  dark  blotch  on  membranes  between  first  and  third  dorsal  spines,  and 
a  large  one  beginning  back  of  fourth  spine  and  extending  along  entire  upper  edge  of 
fin ;  edge  of  pectoral,  ventral,  anal,  and  sometimes  caudal,  black.  In  some  speci- 
mens a  black  blotch  on  membrane  baok  of  second  anal  spine,  as  in  ^.  maerodtir. 
Opercular  lining  blackish,  this  visible  externally  as  a  dusky  blotch. 

The  type  is  a  specimen  325  mm.  (12}  inches)  long,  taken  south  of  the  Alaskan 
Peninsula  at  a  depth  of  625  fathoms  (station  3338).  No  other  specimens  were  secured 
during  the  Alaskan  expedition  of  1890,  but  the  species  is  almost  equally  abundant 
with  S,  alascanus  in  deep  water  off  the  coast  of  California.  From  S,  aUuoanua  it  is 
distinguishable  at  sight  by  the  contour  of  the  spinous  dorsal  fin,  the  smaller  number 
of  dorsal  spines,  and  the  dusky  lining  of  the  opercle.  From  8.  macrochir,  with  which 
it  agrees  in  its  fin  formula,  it  is  distinguished  by  the  greater  height  of  both  dorsa] 
and  anal  spines,  and  in  the  different  contour  of  the  spinous  dorsal. 

Family  COTTIDiB.    The  Sculpins. 

47.  HomitripteruB  marmoratua  Bean. 

Several  small  specimens  were  secured  at  stations  322i,  3257,  3258,  and  3311,  in 
Bering  l^aa,  north  of  Unalaska  Island;  depths,  70 to  121  fathoms.  They  agree  with 
the  types  in  having  but  14  dorsal  spines,  the  first  four  of  which  are  not  noticeably  dif- 
ferentiated. The  second  dorsal  contains  11  or  12  rays,  and  the  anal  fin  13.  The  last 
two  rays  of  the  anal  fin  are  approximated  at  base,  but  do  not  evidently  constitute 
a  divided  ray. 

48.  Psychrolutes  sebra  Bean. 

Taken  abundantly  in  shallow  water  south  of  the  Alaskan  Peninsula,  thence  west 
to  and  through  Unimak  Pass,  along  the  northern  shore  of  Unalaska  Island,  and  in 
Bristol  Bay.  The  depths  range  from  31  to  121  fathoms,  at  stations  3213,  3215,  3216, 
3217,  3219,  3222,  3223,  3224,  3225,  3257,  3258,  3259,  3263,  3265,  3272,  3310,  3311,  3313, 
3322,  and  3334.  The  spinous  dorsal  is  continuous  with  soft  dorsal,  there  being  no 
notch  between  the  two. 
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.  Malacocottus  sonums  Bean. 

toveral  Bpecimeus  taken  at  stations  3227,  3330, 3331,  north  of  Unalaska  Island,  and 
stations  3337  and  3339,  south  of  Unimak  Island;  depths,  138  to  351  fathoms, 
n  addition  to  the  characters  given  by  Dr.  Bean,  we  call  attention  to  the  following: 
sal  spines  obsolete.  Supraorbital  rim  low,  slightly  elevated  in  front  but  not 
tiind ;  the  interorbital  space  wide,  shallowly  concave.  Occiput  with  two  blunt, 
lical  protuberances  in  lien  of  ridges,  and  without  spines.  A  slight  occipital 
^ression.  Preopercnlar  angle  with  three  radiating  spines  of  nearly  equal  length, 
i  a  smaller  spine  directed  outward  in  advance  of  the  middle  one  of  the  three; 
ow  these  a  partially  concealed  spine  directed  downward  and  forward.  Opercular 
•  very  strong,  sharp  anteriorly,  broadening  behind,  and  provided  with  three  low 
gee,  not  ending  in  a  definite  spine.  A  spinous  point  on  suboperole  and  one  on 
eropercle ;  none  on  shoulder. 

Lnterior  nasal  tube  short,  the  posterior  margin  prolonged  into  a  laoiniate  flap, 
lad  well  provided  with  slender  cutaneous  filaments;  three  on  upper  portion  of 
bball,  four  in  a  transverse  line  behind  occiput,  a  very  long  one  on  opercular  angle, 
d  numerous  shorter  ones  on  opercle,  Jaws,  and  along  anterior  portion  of  lateral 
e.  Branohiostegals  7.  Body  without  plates  or  prickles;  the  head,  including 
per  part  of  eye,  and  the  upper  anterior  part  of  body,  with  sparsely  distributed 
lUate  granulations,  visible  only  in  large  specimens.  In  our  specimens  the  brown 
r  at  base  of  caudal  is  followed  by  a  wide  white  bar,  sometimes  more  or  less  broken ; 
B  tenninal  half  of  fin  blackish,  narrowly  margined  with  white. 

K  Dasycottus  aetiger  Bean. 

Taken  at  stations  3216,  3257,  3310,  3311,  and  3334,  located  north  and  south  of  the 
askan  Peninsula  and  north  of  Unalaska  Island ;  depths,  50  to  85  fathoms. 
Tubercles  on  head  definitely  placed:  1  in  front  of  eye;  4  above  orbit,  the  poste- 
>r  two  the  largest ;  a  pair  on  middle  of  suborbital  stay,  with  a  smaller  one  above 
em;  1  on  temporal  region,  and  1  on  shoulder;  by  far  the  largest  pair  on  occiput, 
here  they  are  high  compressed  spines,  directed  vertically  upward,  as  long  as  diam- 
er  of  pupil.  Nasal  spines  obsolete.  Cirri  are  generally  distributed  over  upper 
^  of  head  and  body,  the  longer  ones  being  specially  numerous  on  maxillary,  under 
xface  of  mandible,  and  on  the  ox>ercle  and  preopercle.  Of  the  larger  ones,  two 
ten  proceed  fh>m  one  base.  A  series  of  short  filaments  along  upper  edge  of  pupil, 
ticous  pores  large,  those  of  the  mandibular  and  buccal  series  slit-like.  In  adults, 
e  dorsal  bands  break  up  into  series  of  spots  and  become  inconspicuous. 

L  Icelua  blcomia  (Reinhardt). 

Kot  hitherto  recorded  from  Pacific  waters.  Our  specimens  are  more  constant  in 
«ir  characters  than  the  Atlantic  individuals  reported  on  by  CoUett  (Den  Norske 
^rdhavs  Expedition,  1880,  p.  35).  A  definite  narrow  band  of  fine  prickles  extends 
ong  the  upper  edge  of  the  dorsal  series  of  plates,  usually  occupying  less  than  half 
e  space  between  plates  and  base  of  dorsals,  and  extending  posteriorly  to  end  of 
ft  dorsal.  Similar  prickles  cover  top  and  sides  of  head.  The  plates  of  the  lateral 
16  invariably  extend  to  the  root  of  the  caudal  fin,  and  the  dorsal  series  to  the  back 
the  caudal  peduncle.  None  of  the  specimens  before  us  have  plates  along  the  base 
the  anal  fin.  The  species  diflfers  conspicuously  from  /.  apiniger  and  /.  canaHeu- 
\u»  in  having  a  deep  pit  on  occiput,  bounded  laterally  by  high  occipital  ridges, 
ch  of  which  bears  two  rounded  prominences  or  spines.  The  preopercnlar  spines 
)  longer  and  sharper,  and  the  bifurcation  of  the  upper  spine  deeper  than  in  the 
3cies  mentioned.  In  two  individuals  the  upper  spine  is  trifurcate,  the  branches 
ry  long  and  curving  upward.  The  fin  rays  in  six  specimens  are  as  follows :  Dor- 
vm-20,  ix-19,  ix-21,  ix-20,  ix-20,  ix-19 ;  anal  16,  16,  15, 17, 16, 15.  These  average 
ghtly  higher  than  counts  of  Atlantic  specimens,  none  of  which  are  at  hand  for 
nparison.    The  Pacific  form  may  prove  specifically  separable. 
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The  species  is  represented  in  oar  coUeetion  principally  from  Bristol  Bay,  a  few 
specimens  only  from  farther  west  in  Bering  Sea.  Stations  3224, 3250, 3251, 3252, 3253, 
3254, 3255, 3256, 3279, 3280, 3282, 3283, 3285, 3292, 3293, 3302, 3303,  and  3306 ;  depths  17i  to 
121  fathoms. 

•2.  Icelus  spiniger  sp.  nov.    (Plate  24.) 

Closely  resembling  /.  hicomis,  bat  differing  conspicuously  in  the  armature  of  the 
dorsal  series  of  plates,  in  the  comparatively  plane  occiput,  and  in  other  characters. 
Head  2|  to  3  in  length;  depth  5.    Caudal  peduncle  very  slender,  its  depth  2^  in 
orbit.    Mouth  large,  the  maxillary  reaching  slightly  beyond  middle  of  orbit,  its 
length  one-half  head.    Teeth  very  finely  villi  form,  present  in  rather  wide  bands  in 
Jaws  and  on  vomer  and  palatine  bones.    Nasal  spines  strong,  separated  by  the  high 
ascending  processes  of  the  premaxillaries.    Interorbital  space  very  narrow,  grooved, 
its  width  less  than  one-half  diameter  of  pupil.    The  orbital  rim  becomes  elevated 
anteriorly  and  posteriorly,  and  is,  at  the  latter  point,  strongly  denticulated.    Behind 
the  orbital  region  the  occiput  is  shallowly  concave,  being  bounded  laterally  by  two 
low,  evenly  rounded  ridges,  which  become  narrower  posteriorly,  and  end  each  in  a 
strong  spine  projecting  backward  in  line  with  the  series  of  dorsal  prickles.   The 
preopercular  spines  are  similar  to  those  of  J.  Jncomis,  the  uppermost,  as  in  the  latter, 
occasionally  simple  instead  of  bifurcate.    The  second  spine  is  usually  directed 
straight  backward,  and  the  two  following  downward  and  forward. 

The  gill-membranes  are  broadly  united,  free  from  the  isthmus,  and  neither  pore 
nor  slit  exists  behind  the  innermost  gill.  Branchiostegals,  6.  Eye  large,  longer 
than  snout,  3  to  3^  in  head  in  adults.  A  slender  tentacle  present  over  the  posterior 
part  of  each  orbit.  A  series  of  plates  extends  from  nape  along  each  side  of  dorsals 
to  back  of  caudal  peduncle,  and  a  second  series  along  lateral  line,  as  in  /.  frteomti. 
The  dorsal  series  contains  28  to  35  plates,  each  of  which  bears  at  its  center  a  single 
strong  spine  directed  outward  and  backward.  In  /.  hicomis  each  plate  is  traT- 
ersed  by  an  oblique  ridge,  the  edge  of  which  is  denticulated,  the  central  tooth 
being  the  strongest  and  corresponding  to  the  single  spine  present  in  i.  spiniger.  The 
latter  agrees  with  J.  canalUmlatus  in  having  an  inner  series  of  dorsal  plates  alternat- 
ing with  the  principal  series,  each  of  the  smaller  plates  bearing  a  minute  prickle, 
discernible  with  difficulty.  The  plates  along  the  lateral  line,  41  to  44  in  number, 
are  similar  to  those  in  L  Moomis,  having  their  upper  and  posterior  free  margins 
serrulate.  A  few  scattered  spinous  plates  present  in  axillary  region.  Dorsal  fins  not 
connected,  the  spines  very  slender  and  rather  high.  Pectorals  long,  reaching  front  of 
anal;  ventrals  not  reaching  veni;. 

Dorsal  ix-20;  anal  17;  pectoral  18;  ventral  i,  3.    Longest  specimen,  118  mm. 

Color:  Light  olivaceous  above,  white  below,  the  upper  parts  mottled  with  dark 
brown.  The  back  has  four  faint  black  crossbars,  the  first  under  spinous  dorsal,  the 
second  and  third  under  soft  dorsal,  the  fourth  at  base  of  caudal.  A  brown  blotch 
on  cheek,  one  on  base  of  pectoral,  and  an  irregular  series  along  fall  length  of  body 
just  under  lateral  line.  Two  prominent  black  blotches  on  first  dorsal;  the  second 
dorsal,  caudal,  and  pectoral  barred;  other  fins  unmarked.  Mouth  and  gill-cavity 
white. 

Numerous  specimens  from  stations  3216,3223,3224,3225,3226,3257,3258,3263,3267, 
3278, 3279, 3280, 3292, 3302, 3311, 3334,  and  3336,  in  17  to  121  fathoms.  These  stations 
are  located  in  the  vicinity  of  Unalaska  Island  and  in  Bristol  Bay,  Alaska. 

53.  Icelus  canaliculatus  sp.  nov.    (Plate  24.) 

A  deep-water  species,  with  conspicuous  mucous  canals  and  pores,  thin  cranial 
bones,  and  rather  plain  blackish  coloration.  In  other  characters  it  stands  some- 
what intermediate  between  /.  hicomis  and  /.  spiniger.  The  dorsal  plates  have  the 
serrulated  cross  ridge  of  J.  hicomis,  while  the  occiput  is  but  shallowly  concave,  with 
low  bounding  ridges  ending  behind  in  strong  spines,  and  the  posterior  rim  of  the  orbit 
is  elevated  and  denticulated,  as  in  I.  spiniger.  \ii  \\a  ^iuXATvot  ^^tUou^  at  least,  the 
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series  of  doreal  plates  is  aocompaiiied  above  by  a  more  or  less  irregular  row  of 
imaller  plates,  which  alternate  with  the  larger  plates  and  bear  each  a  small  spiue. 

Head  3  to  3^  in  length;  depth  6.      Caadal  peduncle  long  and  very  slender,  its 

depth  less  than  one-third  its  length.    Maxillary  reaching  to  or  nearly  to  yertical 

from  middle  of  orbit,  2f  to  2f  in  length  of  head.    Jaws  weak ;  teeth  villiform,  with 

widened  base,  in  moderate  bands  on  jaws,  vomer,  and  palatines.  Nasal  spines  strong, 

projecting  above  a  transverse  depression  which  crosses  snout  immediately  in  front  of 

orbits.    Interorbital  space  narrow ;  its  least  width  3f  times  in  orbit,  its  width  wholly 

occupied  by  the  two  conspicuous  supraorbital  mucous  canals.    Occiput  a  shallowly 

depressed  pit,  bounded  anteriorly  by  the  raised  orbital  region  and  laterally  by  low, 

roanded  ridges,  each  of  which  terminates  behind  in  a  very  strong  spine.   Preopercalar 

spines  slender  and  sharp,  the  uppermost  directed  very  obliquely  upward,  sharply 

notched  at  tip.    The  second  and  third  are  directed  downward  and  backward,  the 

lowermost  downward  and  forward.    The  bony  stay  across  cheeks  is  conspicuously 

developed,  and  bears  a  distinct  spine  just  behind  eye.     A  series  of  mucous  slits 

along  under  side  of  suborbital  stay.    A  sharp  spine  on  subopercle.    Gill-membranes 

broadly  united,  free  from  the  isthmus.    Branchiostegals,  6.    A  distinct  slit-like  pore 

behind  fourth  gill.    Eye  large,  3  in  head,  longer  than  snout.    Top  and  sides  of  head 

with  many  minute  scattered  whitish  pores.    A  minute  filament  near  tip  of  maxillary. 

Plates  of  lateral  line  43  to  46  in  number,  their  upper  and  posterior  edges  free, 
denticulated.  Dorsal  series  with  45  plates,  each  of  which  is  crossed  obliquely  by  a 
raised  spiny  ridge,  the  central  portion  of  which  is  highest.  Between  the  upper 
angles  of  these  plates  is  a  second  series  of  small  plates  alternating  with  the  first, 
each  bearing  a  spine  or  prickle.  These  spines  are  occasionally  doubled  or  trebled, 
especially  in  the  anterior  part  of  the  series,  and  then  recall  strikingly  the  arrange- 
ment in  loelinuB.  Axil  of  pectorals  with  from  20  to  26  plates  similar  to  those  of  the 
lateral  line  and  showing  a  tendency  to  regular  arrangement.  Two  or  three  similar 
plates  along  anterior  part  of  base  of  anal,  and  a  few  scattered  plates  on  each  side 
between  lateral  and  dorsal  series. 

Dorsal  vii  or  viii,  23  or  24;  anal  19;  pectoral  16;  ventral  i,  3.  Lateral  line  43  to 
^.    Length  110  mm. 

Color:  Light  olivaceous  above,  blackish  below,  except  lower  jaw;  back  with  four 
'>l4ick  crossbars,  evident  but  not  conspicuous.  Opercles  black.  Fins  all  dark.  Pecto- 
^B  mottled  with  slate  color.    Base  of  caudal  fin  light.    Mouth  and  gill-cavity  dark. 

The  types  were  taken  north  of  Unalaska,  at  station  3329,  at  a  depth  of  399 
^%thomB. 

^4.  Icelus  vlcinalis  sp.  nov. 

This  species  is  extremely  close  both  to  /.  canaliculatua,  with  which  it  was  found 
^^sociated,  and  to  J.  euryops  Bean.  From  /.  canalioulatM  it  differs  in  the  following 
"^eepects: 

(a)  The  coloration,  though  similar  in  pattern,  is  much  lighter.  The  belly  is 
^tisky,  but  not  deep  brown;  the  isthmus  usually  becomes  abruptly  white  under 
■lie  branchiostegal  membranes,  and  the  latter  are  white  or  dusky,  not  blue-black  as 
tl  /.  canalUmlatwi.  The  floor  and  anterior  part  of  the  roof  of  the  mouth  and  the 
rill-cavities  are  white,  not  blackish.    The  nostril  tube  is  white,  not  black. 

(6)  The  occipital  ridge  is  lower  and  less  conspicuous  and  the  spines  shorter,  but 
K>th  are  obvious.    The  small  spinous  point  on  suborbital  stay  is  less  developed. 

(o)  The  dorsal  spines  are  9  in  number  in  all  our  specimens. 

{d)  A  closely  crowded  series  or  narrow  band  of  prickles  accompanies  the  dorsal 
^ries,  as  in  /.  canaUoulatus.  It  is  noticeable,  however,  that  those  of  the  series  which 
^«cupy  a  position  corresponding  to  the  interspace  between  the  dorsal  plates  are 
komewhat  enlarged,  and  recall  the  alternating  plates  of  Icelinus,  The  region 
^^tween  the  lateral  line  and  the  dorsal  series  is  almost  completely  invested  with 
rpinona  scalea  in  moet  specimens,  while  in  /,  canalioulatU9  few  or  none  are  i^teaent; 
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(e)  llie  head  is  densely  covered  with  small  spinoas  scales  or  prickles,  especiaUy 
nomerous  on  top  of  head  and  on  operdes.  In  1,  oanaltcMlafiM  the  head  is  either  naked 
or  sparsely  coYered,  and  the  opercles  are  almost  or  qnite  naked. 

(/)  Three  pairs  of  slender  filaments  on  top  of  head,  the  anterior  pair  the  largest, 
placed  ahove  hack  of  orhit;  the  second  pair  is  in  front  of  and  slightly  within  the 
occipital  ridges,  the  third  pair  on  occipital  spines.  An  additional  pair  on  opercles 
seems  to  be  less  constant.    The  snpraocalar  pair  alone  is  present  in  J.  canaUendaiM. 

(g)  The  mucous  canals  and  pores,  though  large,  are  less  developed  than  in  I.  cm§- 
lieulatu8,  the  fish  having  in  general  the  bathyhial  characteristics  less  pronounced. 

The  agreement  with  I.  euryopa  is  closer  than  with  /.  canaliculatus.  In  fact  it  seems 
to  di£fer  from  /.  euryap$  only  in  the  much  smaller  eye  and  somewhat  wider  inter- 
orbital  space,  agreeing  with  /.  euryops  in  all  those  respects  in  which  it  differs  from 
I,  canaliculatus.  In  /.  vicinalia  the  eye  is  2{  to  3  in  head,  and  but  I^  times  length  of 
snout,  and  the  least  interorbital  width  is  11  or  12  times  in  head.  In  J.  eurffopi  (co-^ype 
No.  45367,  U.  S.  Nat.  Mus.)  the  eye  is  2^  times  in  head  and  twice  the  length  of  the 
snout,  and  the  least  interorbital  width  16  times  in  head.  It  does  not  seem  probsble 
that  the  species  will  vary  to  that  extent. 

Dorsal  ix-21  to  23;  anal  18;  pectoral  18;  caudal  9.  Head  3f  to  3^  in  length; 
depth  5f .  Maxillary  reaching  middle  of  pupil,  2^  in  head.  Upper  preopercnlar 
spine  slender,  forked  at  tip,  directed  upward  and  backward;  the  second  and  third 
spines  simple,  slender,  directed  downward  and  backward,  the  fourth  downward 
and  forward.  Interorbital  space  shallowly  grooved,  the  groove  widening  bsok- 
ward  Into  an  occipital  depression  bounded  in  front  by  the  somewhat  elevated 
interocular  space,  laterally  by  the  occipital  ridges.  The  supraorbital  rim  is  elevated 
in  fh>nt  and  behind.  The  occipital  ridges  are  low,  broad,  and  rounded  anteriorly, 
becoming  narrower  and  more  crest-like  posteriorly.  In  addition  to  the  prickles  and 
plates  already  mentioned,  there  is  a  band  of  spinous  scales  behind  axil  of  peotoralsw 

Spinous  dorsal  low,  the  longest  spine  2^  in  head,  the  longest  ray  of  soft  donalS 
in  head.  Pectorals  reaching  beginning  of  horizontal  portion  of  lateral  line,  the 
lower  rays  thickened,  their  membranes  incised.  Ventnds  short,  scarcely  reaching 
vent.    Anal  papilla  large. 

Color  in  spirits:  Light-brown  above,  with  four  blackish  crossbars,  one  under 
spinous  dorsal  joining  the  dark  axillary  patch,  two  under  soft  dorsal,  and  one  at  base 
of  tail  merging  into  the  uniform  deep  brown  of  the  under  parts.  Head,  light  brows 
above  and  below;  subocular  ring  dark  brown,  this  streak  widening  forward  and 
crossing  upper  and  lower  lips.  A  small  brown  patch  at  base  of  exposed  portion  of 
maxillary.  Opercle  blackish.  Upper  half  of  pectorals  light,  with  or  without  a 
brown  basal  bar,  the  distal  portion  indistinctly  barred  with  light  brown.  Lower 
half  of  pectorals  and  all  of  ventrals  dark  brown  or  black.  Dorsals  blaoldsh,  darkest 
above  crossbars  on  back.    Anal  black.    Caudal  whitish,  dusky  above  toward  tip. 

Numerous  specimens  50  to  110  mm.  long,  from  stations  3324,  3330,  3331,  and  33S2, 
Bristol  Bay,  Alaska,  at  depths  of  109,  351,  350,  and  406  fathoms,  respectively. 

The  following  notes  are  drawn  from  one  of  the  co-types  (No.  45367,  U.  S.  N.  M.)  o' 
/.  eurtfopSf  kindly  loaned  to  us  for  that  purpose  by  Dr.  Bean. 

Specimen  77  mm.  long,  65  mm.  to  base  of  caudal  fin.  Head  22  mm.  to  end  of  optf' 
cnlar  spine;  depth  11;  orbit  lOi;  snout  5i;  maxillary  11;  interorbital  width  U. 

Dorsal  ix-23;  anal  19;  pectoral  18;  caudal  9.  Preopercnlar  spines  as  in  /.«i^' 
naliSf  the  upper  spine  abnormal  on  one  side,  showing  three  points  instead  of  two. 
Below  the  forked  spine  are  three  others — one  directed  backward  and  a  little  down- 
ward, one  nearly  vertically  downward,  and  one  downward  and  forward.  Nasal  spines 
strong.  Occipital  ridges  obvious,  with  easily  perceptible  slender  spinea  about  as  in 
/.  vicinaliSf  the  ridges  broadly  rounded  anteriorly,  scarcely  ridge-like  until  inuns- 
diately  in  front  of  spines.  Head  rather  closely  invested  with  scales,  scacoely  s" 
rough  or  so  numerous  as  in  /.  vioinalU,  but  more  so  than  in  /.  oanaljculatua,  Opercle 
Qovered  with  scales.    Filaments  as  in  /.  vicinalis — one  pair  above  eyee,  one  ante- 
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f  on  occiput,  and  one  occapying  tips  of  oooipital  spines.  The  pair  on  opercles 
lot  be  made  out. 

nature  of  body  as  in  less  strongly  scaled  specimens  of  J.  vioinalis.  Lateral  line 
4ed  with  the  usual  spinous  scales,  43  to  44  in  number;  40  scales  in  the  dorsal 
},  which  extends  to  base  of  caudal.  Above  it  is  a  rather  crowded  irregular  series 
laller  scale-like  prickles,  some  of  which  are  larger  than  the  others  and  alter- 
rather  regularly  with  the  plates  of  the  principal  series ;  posteriorly  the  smaller 
e  upper  series  are  absent,  the  alternating  larger  ones  alone  present.  Ten  or 
re  small  spinous  plates  are  irregularly  disposed  between  lateral  line  and  dorsal 
1.    A  patch  of  spinous  plates  behind  pectorals. 

lor  evidently  as  in  /.  vioinalia,  though  very  greatly  faded  from  exposure  to  light. 
l>ack  shows  traces  of  two  dark  crossbars  under  soft  dorsal ;  one  occupies  end  of 
al  peduncle,  and  a  very  indistinct  one  extends  downward  from  spinous  dorsal, 
h  is  black  posteriorly.  Belly,  and  under  parts  generally,  dusted  with  tine 
I  specks,  the  isthmus  becoming  abruptly  white.  Nostril  tube  white.  Snbocular 
n  blackish,  the  color  continued  forward  onto  the  preorbital,  opposite  the  Aront 
»f  which  it  crosses  upper  and  lower  lip.  A  dark  blotch  on  maxillary  in  advance 
p.    Pectorals  dusky. 

[celna  ocutiger  Bean. 

is  species  is  distinguished  from  all  others  in  the  genus  by  the  absence  of  the 
s  of  enlarged  spinous  plates  along  the  base  of  the  dorsal  fin.  Our  specimens 
)  with  the  types  in  having  the  sides  above  lateral  lines  densely  covered  with 
8.  These  are  not  uniform  in  size,  and  are  arranged  in  rather  irregular  oblique 
B.  The  sides  behind  pectorals  contain  larger  spinous  plates,  and  the  tail  below 
al  line  is  densely  scaled,  leaving  only  a  narrow  naked  strip  along  each  side  of 
base.  As  stated,  the  upper  half  of  head  is  densely  covered  with  small  prickles. 
1  other  species  of  IceluSt  the  upper  preopercular  spine  may  be  simple  or  bifur- 
The  latter  condition  obtains  in  most  of  our  specimens.  All  of  the  preopercular 
»  are  weaker  than  in  other  species  of  the  genus. 

mpared  with  the  nearest  allies,  /.  euryops  and  /.  oanalioHlaiu9,  the  species  is 
ler  distinguished  by  its  more  robust  body  (the  depth  approximately  5  in  length 
«d  of  nearly  6),  by  the  smaller  eye  (in  which  the  snout  is  contained  li  times 
lad  of  nearly  twice),  the  narrower  interorbital  space,  the  very  slight  develop- 
t  of  the  occipital  crests,  the  obsolescence  of  the  occipital  spines,  and  the  great 
bt  of  the  spinous  dorsal  fin  in  the  male  specimens.  It  has  also  a  shorter  second 
%l  fin,  the  formula  in  11  specimens  being  ix-19,  ix-19,  ix-19,  ix-19,  ix~19,  ix-20, 
,  x-19,  x~20,  x-20,  x-20.  It  has  less  the  appearance  of  a  deep-water  species, 
nucouB  canals  and  pores  being  lets  conspicuous  and  the  color  lighter,  with  no 
mish-black  or  blue-black  tints.  In  alcoholic  specimens  the  upper  parts  are  light 
rn,  the  lower  side  of  head  and  belly,  including  the  ventral  fins,  whitish.  A 
cal  black  bar  occupies  base  of  upper  half  of  pectorals,  a  streak  extending  from 
»wer  end  out  along  middle  ray  of  fin.  The  black  bars  characteristic  of  its  con- 
rs  are  here  represented  by  irregular,  rather  sharply  defined  blotches  on  back 
sides.  These  extend  also  onto  spinous  and  soft  dorsal  fins.  A  distinct  dark 
»k  runs  forward  from  eye,  crossing  premaxillaries,  and  leaving  tip  of  snout  pale, 
bh  and  gill-cavities  white. 

imerous  specimens  were  taken  at  station  3339,  south  of  the  Alaskan  Peninsula, 
depth  of  138  fathoms. 

EoelinnB  borealis  sp.  nov.    (Plate  25.) 

ry  similar  to  /.  oculatuSf  but  differing  in  the  large  size  of  the  preopercular  spine, 

imaller,  less  elliptical,  eye,  the  wider  interocular  space  less  abruptly  expanding 

riorly,  the  lower  occipital  ridges,  and  in  the  much  smaller  size. 

dy  slender,  tapering  rapidly  backward  to  caudal  peduncle,  whose  least  depth 

to  4^  in  its  length ;  depth  4|  to  5i  in  length,  in  specimens  If  to  3^  inches  long. 
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Head  long,  smaller  than  in  /.  oculaiua,  2f  in  length.  The  occipital  ridges  blant, 
the  incladed  space  gently  concave,  not  pit-like.  Interorbital  space  wider  than  in 
/.  oculatut,  not  distinctly  concave,  the  median  ridge  very  faint,  the  width  about 
one-fourth  eye  (in  oculatut  about  one-tenth  eye).  Supraocolar  and  occipital  ridges 
rugose  or  minutely'  pitted.  Two  conspicuous  mucous  pores  behind  each  eye,  the 
anterior  margins  of  the  pores  often  elevated  to  form  a  spinous  projection.  Eye 
small,  4  in  head.  Mouth  large,  extending  beyond  vertical  from  pupil,  2i  in  head. 
Teeth  in  narrow  bands  on  jaws,  vomer  and  palatines.  The  two  anterior  pores  on 
mandible  open  together  at  symphysis,  as  in  all  the  other  species  of  the  genus  except 
/.  oeulatuSf  where  they  open  separately,  on  either  side  of  the  symphysis.  Preoper- 
cular  spine  large,  about  as  large  as  eye,  with  three  antler-like  processes  directed 
upward.  Below  this  is  a  weak  spinous  projection  directed  backward  (wanting  m 
many  specimens)  and  two  stronger  ones  downward  and  forward.  A  spinous  point 
at  the  lower  angle  of  subopercle ;  an  indistinct  spine  terminating  occipital  ridge. 

Armature  of  sides  as  in  /.  oculatus,  the  dorsal  series  of  plates  extending  continu- 
ously onto  back  of  caudal  peduncle.  No  scattered  plates  behind  pectorals.  A  large, 
rather  broad,  supraorbital  flap,  bifid  or  trifid,  or  occasionally  with  more  than  three 
terminal  filaments ;  the  height  of  flap  equals  or  slightly  exceeds  diameter  of  pnpil. 
A  white  filament  near  tip  of  maxillary ;  two  pairs  on  occipital  ridges ;  one,  not  wholly 
constant,  on  cheeks  overlying  suborbital  stay ;  a  few  scattered  ones  accompanying 
plates  of  lateral  line.  None  of  the  dorsal  spines  elevated.  Pectoral  fins  reaching 
slightly  beyond  origin  of  anal.  Dorsal  ix  or  x-16  or  17;  anal  12  to  14;  pectoral  16; 
lateral  line  39.    Length  75  mm. 

Color :  Olivaceous  above,  sides  of  head  and  body  vermiculated  and  blotched  with 
olive  brown,  especially  along  middle  of  sides;  white  below,  nearly  to  lateral  line. 
The  back  with  four  black  crossbars,  as  in  /.  oculatus,  A  dark  blotch  on  cheek,  and 
a  dark  streak  forward  from  eye.  Membrane  between  first  two  spines  of  first  doxwl 
dark,  usually  a  black  terminal  bar  posteriorly ;  second  dorsal,  pectorals,  and  candal 
with  faint  oblique  bars.    No  dusky  patch  at  base  of  pectoral.    Anal  translucent. 

Numerous  specimens  taken  both  north  and  south  of  the  Aleutian  Islands  and  in 
Bristol  Bay,  at  stations  3213,  3214,  3222,  3223,  3224,  3226,  3235,  3258,  3265,  3286,  3293, 
3303,  3319,  3321.  The  depths  range  from  11  to  121  fathoms.  It  is  impossible  to  com- 
pare this  or  any  other  described  species  of  Icelinus  with  Joelinus  australis  £igenfflann, 
described  from  partially  digested  specimens.  From  Eigeumann's  description  of  the 
preopercular  spine,  it  is  even  doubtful  whether  his  species  is  a  member  of  the  gwvB 
Icelinus, 

57.  ArtedielluB  pacificua  sp.  nov. 

Very  closely  related  to  A.  uncinatus,  differing  in  the  entire  obsolescence  of  the 
occipital  protuberances  or  ridges,  in  the  increased  number  of  cirri  on  the  head,  the 
more  numerous  pores  of  the  lateral  line,  the  greater  number  of  rays  in  the  pectoral 
fins,  and  the  reduction  in  the  rays  of  the  caudal.  This  diagnosis  is  the  result  of  a 
comparison  of  our  type  with  Collett's  description  of  Centridermichtksfs  nndnaUt 
(Norske  Nord-Havs  Expedition,  1880,  29),  no  typical  specimens  being  at  hand  for 
comparison.  Specimens  of  Artediellua  from  the  coast  of  Massachusetts  also  differ 
from  Collett's  description  and  may  be  specifically  or  subspecifically  separable. 

Length  of  head  (measured  to  end  of  opercular  flap)  2f  to  2^^ ;  depth  4^.  Le^^ 
depth  of  caudal  peduncle  If  times  in  orbit;  its  length,  from  base  of  last  anal  ray,  2{ 
in  head. 

Head  evenly  rounded  in  all  directions,  the  orbital  region  not  elevated,  the  snont 
not  angulated.  Mouth  slightly  larger  in  males  than  in  females,  reaching  vertical 
from  middle  or  posterior  margin  of  pupil,  2^  to  2^  in  head.  Lower  jaw  shorter  than 
the  upper,  a  portion  of  the  premaxillary  band  of  teeth  projecting  beyond  the 
mandible  in  closed  mouth.  Teeth  cardiform,  in  rather  broad  bands  in  jaws,  and  in 
patches  of  varying  size  on  vomer  and  palatines.    In  some  specimens  a  few  teeth 
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r  in  a  single  convex  series  on  front  of  vomer,  and  but  three  or  foar  form  a  line 
alatines ;  in  others,  we  find  an  irregular  double  series  or  a  narrow  band  on  each 
lese  bones.  The  teeth  are  always  strong,  and  are  probably  in  adult  specimens 
r  entirely  wanting  on  either  vomer  or  palatines.  Longitudinal  diameter  of 
t  3^  in  head.  Interorbital  space  very  narrow,  shallowly  concave,  entirely 
pied  by  the  supraocular  canals,  which  unite  in  a  single  pore  opposite  posterior 
^  of  orbit.  Least  interocular  width  two-thirds  pupil.  Premazillary  processes 
icting  but  little  beyond  the  profile.  Nasal  spines  very  small.  Both  pairs  of 
rUs  in  short  tubes,  the  posterior  situated  on  anterior  orbital  rim. 
ciput  with  two  very  inconspicuous  low  rounded  ridges,  appreciated  with  diffl- 
r,  and  sometimes  entirely  wanting.  No  trace  of  the  occipital  spine  which  is  seen 
assachnsetts  specimens  of  ArtedielluSf  nor  of  the  conical  protuberance  described 
ignred  by  Collett.  Barbels  numerous.  Maxillary  barbel  large  and  conspicuous, 
•times  simple,  more  often  compound,  furnished  with  from  one  to  four  short 
al  branches.  A  well-developed  supraocular  cirrus,  and  a  pair  of  cirri  on  poste- 
margin  of  occiput,  the  latter  occupying  the  position  of  occipital  spines.  A 
» cirrus  near  base  of  opercular  flap,  and  two  or  three  on  preopercle,  two  of  which 
isnally  at  base  of  the  preopercular  spines.  Two  cirri  on  anterior  part  of  trunk, 
immediately  above  base  of  pectorals,  the  other  half  way  between  lateral  line 
front  of  spinous  dorsal.  Sometimes  additional  cirri  above  front  of  lateral  line 
>n  lower  margin  of  subocular  ring.  A  series  of  four  or  five  very  short  cirri 
68  the  eye  horizontally  immediately  above  the  pupil.  Gill-membranes  broadly 
id,  joined  to  the  isthmus  anteriorly,  with  a  wide  free  margin.  Gills  S^,  no  slit  or 
behind  last  arch.  Preopercular  spines  as  in  A,  uncinatu8,  the  upper  one  without 
ler  basal  spine. 

rsal  fins  well  separated,  low  in  females,  extraordinarily  developed  in  males,  the 
>a8  dorsal  in  the  latter  well  overlapping  front  of  second  dorsal  and  having  all 
le  spines  exserted,  the  median  ones  for  half  their  length.  These  exserted  spines 
their  free  portions  narrowly  margined  with  membrane,  which  widens  at 
tips  to  form  a  cutaneous  flap.  Soft  dorsal  also  somewhat  elevated  in  males, 
ral  fins  reaching  half  way  to  vent  in  females,  about  three-fourths  this  distance 
ftlee. 

rsal  vii  or  yiii~12  or  13;  anal  11  or  12;  pectoral  23  (22  to  24);  ventral  i,  8; 
al  with  9  divided  rays  (not  11  as  in  C.  uncinatua);  lateral  line  24  (22*to  26). 
series  of  five  wide  mucous  slits  running  along  lower  edge  of  suborbital  ring  and 
IS  cheeks.  Pores  of  lateral  line  minute,  at  the  ends  of  short  downwardly-directed 
ches,  the  main  line  opening  in  a  large  slit  like  pore  at  base  of  caudal, 
lor  much  as  in  A,  uncinatu$,  the  lower  parts  whitish,  unmarked,  the  dorsal  region 
le  trunk  crossed  by  three  wide  dark  bars,  which  often  in  adults  break  up  iSito 
I  separated  by  vermiculations  of  the  lighter  ground  color.  One  of  these  bars  is 
w  the  spinous  dorsal,  running  downward  and  forward  to  base  of  pectorals;  the 
id  is  under  soft  dorsal,  the  third  on  caudal  peduncle.  Top  and  sides  of  head 
rally  dark,  with  fine  light  dots  or  vermiculations.  A  light  streak  sometimes 
)nt,  extending  from  preopercular  spine  forward  and  inward,  meeting  its  fellow 
adiately  behind  eyes.  This  V-shaped  mark  is  usually  absent  or  inconspicuous, 
is  sometimes  in  young  specimens  formed  of  bright  silvery-white  pigment. 
T  silvery  spots  or  blotches  may  occur  on  the  lighter  intervals  of  the  back  or 
L  Pectorals,  dorsal,  and  caudal  cross-banded ;  a  black  blotch  at  base  of  upper 
i>ne  at  base  of  lower  pectoral  rays.  Tips  of  elongate  dorsal  spines  of  the  male 
t.    Ventrals  and  anal  unmarked. 

ken  abundantly  at  stotions  3216, 3219, 3222, 3228, 3251, 3252, 3254, 3259, 3265, 3267, 
3273, 3278, 3279, 3280, 3281, 3282, 3285, 3293, 3294, 3302, 3306,  and  3323,  at  depths  of 
8  to  61  fathoms.  The  above  stations  are  in  Bristol  Bay,  excepting  3216  (south  of 
ak  Island)  and  3323  (north  of  Unalaska  Island). 

p.  B.  93 27 
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58.  Cottus  aleaticuB  sp.  nov. 

Uranidea  microttomay  Lockington,  Proo.  U.  S.  Nat.  Mub.  1880, 58 ;  not  of  Hsckel. 

In  appearance  resembling  C.  philanips  ;  the  head  small,  its  width  bat  one-fourth 
greater  than  its  depth,  the  body  low  and  but  little  compressed,  the  depth  at  shoaldezB 
but  little  greater  than  the  width.  Caudal  peduncle  moderate,  not  slender,  its  length 
from  base  of  last  anal  ray  If  to  If  in  head ;  measured  from  last  dorsal  ray  but  little 
more  than  half  as  long.    Depth  of  caudal  peduncle  4^  to  4^  in  head. 

Head  small,  3^  to  3^  in  length ;  depth  5  to  5i.  Month  small,  variable,  maxillvy 
reaching  vertical  from  front  or  middle  of  pupil,  2}  to  3  in  head.  Vomerine  patch  of 
teeth  small,  the  palatines  toothless.  Preorbital  as  wide  as  eye,  produced  anteriorlj 
into  a  convex  lobe  which  conceals  all  but  the  widened  tip  of  the  maxillary.  Both 
pairs  of  nostrils  opening  in  short  but  evident  tubes,  a  character  not  known  by  us  to 
exist  in  any  other  species  of  the  genus.  Eye  4^  to  4|  in  head.  Interorbital  spsee 
narrow,  the  least  width  of  the  bone  slightly  less  than  half  the  vertical  diameter  of 
orbit,  in  adults  160  mm.  long,  much  narrower  in  younger  specimens.  In  this  respect 
our  specimens  differ  conspicuously  from  the  types  of  C.  miero9iamu§,  in  which  the 
interorbital  width  is  said  to  equal  vertical  diameter  of  eye.  Ab  in  C.  pkUomp$f  we 
have  but  a  single  preopercnlar  spine,  which  is  straight  and  directed  obliquely  upward. 
Preox>eronlar  margin  below  the  spine  evenly  rounded.  Snboperonlar  spine  weU 
developed. 

Lateral  line  complete,  following  outline  of  back  to  opposite  last  dorsal  ray,  when 
it  abruptly  declines  to  middle  of  caudal  peduncle.  Body  naked  or  with  a  narrow 
band  of  prickles  extending  from  upper  axil  of  pectorals  along  under  side  of  lateral 
line. 

Dorsals  more  or  less  joined  at  base  in  all  our  specimens,  but  varying  in  the  height 
of  the  connecting  membrane,  which  usually  joins  well  up  on  first  ray  of  soft  dorBsl, 
sometimes  at  its  extreme  base.  The  spinous  dorsal  is  long,  with  9  spines  in  13  speei- 
mens  examined,  10  spines  in  5  specimens.  The  first  two  spines  are  very  closely 
approximated,  and  spring  from  a  single  wide  interspinal.  The  first  spine  is  easily 
overlooked,  as  has  been  done  by  us  (Investigatiims  in  the  Columbia  River  Baaing 
1894,  p.  54),  and  possibly  also  by  Lookington  in  his  description  of  C  mterof- 
tomus.  Spinous  dorsal  low,  the  soft  dorsal  higher,  the  longest  rays  equaling  length 
of  snout  and  half  eye,  the  last  rays  when  depressed  not  quite  reaching  base  of 
caudal.  Anal  fin  much  shorter  than  soft  dorsal,  its  last  ray  under  the  fourth  or  fifth 
before  the  last  ray  of  dorsal.  Caudal  truncate,  slightly  rounded  when  spread,  its 
length  1|  to  If  in  head,  its  rays  twice  forked.  Pectorals  reaching  to  or  nearly  to 
front  of  anal.  Ventrals  varying  in  length,  not  quite  reaching  vent  in  any  of  ooi 
specimens.  Pectoral  rays  all  simple.  Dorsal  and  anal  rays  all  simple  except  the 
last,  which  is  usually  divided  to  the  base  in  the  dorsal,  and  sometimes  divided  in 
the  anal. 

Dorsal  ix  or  x,  18  or  19;  anal  13  or  14;  pectoral  13  to  15;  ventral  i,  4;  caudal  8  or  9 
(forked  rays) ;  35  to  37  pores  in  lateral  line. 

Head  and  body  light  brown*  mottled  or  spotted  above,  the  darker  markings  on 
back  often  arranged  as  six  crossbars,  of  which  two  are  below  spinous  dorsal,  three 
below  soft  dorsal,  and  one  on  caudal  peduncle.  These  are  usually  broken  np  into 
spots  or  reticulations,  and  are  often  obscure,  sometimes  wanting.  Usually  a  light 
bar  downward  and  backward  from  eye.  Rays  of  dorsals,  pectorals,  and  caudal 
crossed  with  series  of  dark  blotches.  Ventrals  and  anal  light,  very  obscniely  barred 
with  darker. 

This  species  was  very  abundant  in  the  small  stream  passing  through  the  village 
of  Iliuliuk,  Unalaska,  living  both  in  the  upper  strictly  fresh- water  portion  of  the 
stream  and  in  the  lower  more  or  less  brackish  part.  A  specimen  transferred  to  the 
salt-water  aquarium  on  the  Albatross  seemed  to  suffer  no  inconvenience  from  the 
change  of  water  and  lived  for  several  days.  This  is  probably  the  Uranidea  ailcrtM- 
tofna  of  Lockington,  based  on  specimens  collected  near  St.  Paul,  Kadiak,  aad  oon- 
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sidered  by  the  describer  to  bo  identical  with  other  specimeDS  examined  by  him  from 
the  Aleutian  Islands.  Four  specimens  were  collected  by  us  May  26^  1889,  in  a  small 
stream  entering  Departure  Bay,  Vancouver  Island.  These  exhibit  perfectly  the 
differeocee  separating  C.  aleuiious  from  its  nearest  ally,  C.  philonips, 

59.  Cottns  aaper  (Richardson). 

Five  specimens  taken  in  a  small  stream  emptying  into  Departure  Bay,  Vancouver 
Island.  The  head  is  naked  in  all  of  these  and  the  prickles  absent  on  belly,  along 
bases  of  spinous  dorsal  and  anal  fins,  and  on  caudal  peduncle. 


First  dorsal. 

Second  dorsal.                 Anal. 

Bays 

Vin          TX 

21 
3 

22 
2 

16 
1 

17 

1 

18 
3 

Specimens 

1 

4 

GO.  Aoanthooottns  aellaiia  sp.  nov. 

Coitus  quadrifilis  Bean,  in  Nelson's  Report,  Natural  History  Collections  in 
Alaska,  1887,  309,  pi.  xviii ;  not  ParocoUua  quadrifilU  Gill. 

Head  cuboid,  the  anterior  profile  of  snout  subvertical,  the  greatest  width  a  trifle 
more  than  the  depth  at  occiput.  Cheeks  subvertical.  Interorbital  region  elevated, 
tide  supraorbital  rim  furnished  posteriorly  with  a  low  tubercle  which  usually  bears 
an  inconspicuous  cirrus.  The  interorbital  space  is  rather  wide,  transversely  concave, 
its  least  width  2^  in  eye.  Occipital  depression  well  marked,  the  ridges  unbroken, 
straight,  converging  rapidly  backward,  the  distance  between  their  tips  but  two- 
thirds  that  between  their  anterior  ends.  From  the  latter  two  low  ridges  converge 
for  a  short  distance  upon  the  floor  of  occipital  depression.  The  ridges  do  not  termi- 
nate in  spines,  but  bear  small  cirri  similar  to  those  above  eye.  Like  the  latter,  these 
eirri  may  be  indistinct  or  wanting.  Maxillary  reaching  vertical  from  posterior  margin 
of  pupil,  2f  in  head ;  eye  3},  slightly  exceeding  snout.  Nasal  spines  very  strong. 
Two  short  spines  diverge  from  angle  of  preopercle,  the  upper  one  slightly  curved, 
directed  upward  and  backward,  half  the  diameter  of  orbit,  the  lower  directed 
straight  backward,  two-fifths  the  length  of  the  upper  one.  Below  these  are  a  short 
spinous  projection  concealed  in  the  skin,  and  a  longer  spine  directed  downward  and 
forward.  Opercle  with  three  lengthwise  ridges,  the  uppermost  ending  in  a  definite 
sharp  spine.  Subopercular  spine  well  developed ;  a  spine  also  at  posterior  end  of 
int^ropercle  and  one  at  shoulder.  Gill-membranes  broadly  joined  to  isthmus,  with 
a  wide  free  fold  posteriorly. 

A  few  small  prickly  plates  behind  axil  of  pectorals ;  skin  otherwise  smooth.  Occi- 
put and  nax>e  thickly  covered  with  minute  dermal  papillse,  interspersed  with  very 
small  mucous  pores,  which  are  distributed  also  over  the  anterior  part  of  the  head. 
Pores  on  mandible  and  preopercular  margin  small,  not  better  developed  than  in  other 
species  of  Acanthocottua.  Lateral  line  giving  off  pairs  of  short  diverging  branches, 
at  the  tips  of  which  are  the  pores.  Dorsals  connected  at  extreme  base,  soft  dorsal 
terminating  slightly  behind  the  anal.  Fins  all  low.  Ventrals  reaching  vent.  Pec 
torals  to  opposite  third  ray  of  anal. 

The  following  is  ajtable  of  fin  rays  in  ten  specimens : 


SpinoQs 
doisal. 

Second 
dorsal. 

Anal. 

Pectoral. 

Caudal. 

Number  of  rays 

Number  of  sjMcimens. . 

VTTI 
10 

13 
2 

14 

8 

10 
2 

11 
7 

12 

1 

16 
10 

9 
10 

Head  2^  to  3  in  length ;  depth  3}.    Pairs  of  pores  in  lateral  line  32  to  34.    Branchi- 
ostegals  6. 
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Color  in  spirits :  Upper  parts  brownish,  with  two  very  conspicaoas  white  saddle- 
shaped  bars  extending  downward  and  forward  from  back.    The  first  of  these,  aboat 
as  wide  as  orbit,  extends  from  below  the  dorsal  notch  in  a  straight  line  toward 
lower  axil  of  pectorals,  inclnding  above  the  posterior  margin  of  spinons  dorsal  and 
the  extreme  basal  portion  of  first  rays  of  soft,  dorsal.    The  second  bar  inclndes 
dorsally  the  terminal  portion  of  soft  dorsal  upon  which  it  extends  and  the  anterior 
portion  of  caudal  peduncle.    Like  the  anterior  bar,  it  is  variable  in  width ;  it  extends 
forward  and  downward  to  below  caudal  peduncle.    The  ground  color  becomes  inten- 
sified along  the  margins  of  these  light  bars.    Caudal  with  a  light  basal  bar  which 
becomes  widened  and  pure  white  in  its  lower  half,  adding  a  third  to  the  series  of 
conspicuous  light  markings.    In  some  specimens  these  white  bars  are  tinged  with 
brownish ;  hence  less  conspicuous.    Under  parts  whitish.    Lips  and  lower  Jaw  with 
light  and  dark  crossbars,  which  are  often  indistinct.    Branchiostegal  membranes 
sometimes  with  indistinct  crossbars.    The  darker  interspaces  below  soft  dorsal  and 
on  caudal  peduncle  usually  encircle  the  body  below,  but  are  sometimes  (in  males) 
broken  on  middle  of  sides  with  spots  and  blotches  of  white  (see  figure  in  Nelson's 
report  cited  above).    Axil  of  pectorals  usually  with  two  round  white  spots,  most 
distinct  in  males.    Basal  portion  of  anterior  face  of  pectorals  dusky  or  black,  in 
males  with  two  round  white  spots;  tin  distally  barred  with  light  and  dark.    Candal 
crossbarred.    Anal  and  ventrals  with  faint  crossbars  or  plain.    Dorsals  blackish. 

Taken  abundantly  in  Bristol  Bay,  Alaska,  at  stations  3229,  3290,  3231,  3232,  3233, 
8234,  3244,  3247,  and  3300;  depths,  5  to  17  fathoms. 

We  are  unable  to  follow  Dr.  Bean  in  identifying  this  fish  with  Parooottus  quadHJiUt 
Gill  (Proo.  Acad.  Nat.  Soi.  Phila.  1859,  166).  The  latter  is  described  as  ha^bg  a 
single  hooked  preopercular  spine,  an  opercle  without  rib  or  spine,  and  large  pores 
on  head  and  lower  jaw.  None  of  these  statements  apply  to  the  present  species. 
P.  quadrifiHs  is  also  said  to  have  five  branchiostegal  rays,  but  this  is  possibly  an 
error.  It  is  also  described  as  having  a  slender  superciliary  filament,  and  one  on  each 
side  of  nape.  We  do  not  find,  to  offset  these,  any  details  in  the  original  description 
which  agree  strikingly  with  our  fish,  even  the  color  being  inapplicable. 

61.  AcanthocottuB  polyacanthocephalna  (Pallas). 

This  species  closely  resembles  A.  humiliSf  but  differs  in  the  much  deeper  and  less- 
depressed  head  and  body,  the  larger  preopercular  spines,  the  shorter  and  usaally 
less-pronounced  occipital  crests,  the  absence  of  spinous  plates  on  sides  of  body,  and 
the  presence  of  10  (very  rarely  9)  spines  in  the  dorsal  fin.  The  coloration  is  also 
different,  the  dark  bars  on  back  being  much  better  defined,  not  breaking  up  at  an 
early  age,  as  in  J.  humilia,  into  small  black  spots  and  blotches.  None  of  our  speci- 
mens show  a  pore  behind  the  last  gill,  though  this  is  constantly  present  in  A,  humilv- 
In  both  species  the  top  and  sides  of  head,  including  nape,  are  covered  with  small 
dermal  warts.  Both  agree,  also,  in  possessing  supraorbital  and  occipital  tubercles, 
behind  the  former  of  which  is  a  cluster  of  short  diverging  ridges.  Neither  species 
seems  to  possess  filaments  on  the  head.  In  a  highly  colored  male  of  A.  polyaoaniho- 
cephaluSf  exhibiting  round  white  spots  on  lower  part  of  sides  and  with  homy  taber- 
cles  on  the  inner  surfaces  of  the  pectoral  rays,  the  sides  of  the  body  both  above  aod 
below  the  lateral  line  are  beset  with  sparse  strong-embedded  spines  directed  back- 
ward. All  other  specimens  are  naked,  and  it  is  probable  that  A .  polyacanihooep^^ 
never  develops  the  circular  spinous  plates  characteristic  of  J.  humilis  and  some  other 
species. 

The  following  table  gives  the  fin  rays  in  32  specimens: 


Spinoas  dorsal. 

Soft  dorsal. 

Anal. 

RavB. ........ 

IX 
2 

X 

30 

13        1^ 

15 
10 

16 

1 

11 
1 

12 
18 

13 

SpedmexiB . . . 

2 

10 

13 
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Taken  at  Maknsliin  Bay,  Unalaska  Harbor,  and  near  mouth  of  Unalaska  River; 
at  Shaw  Bay,  Unimak  Island ;  at  Herendeen  Bay,  and  at  the  following  stations  in 
Bristol  Bay:  3229,  3231,  3232,  3233,  3291,  3296,  3303;  depth,  7i  to  33  fathoms. 

62.  Acanthocottoa  humills  (Bean). 

This  species  has  a  very  slender  body  and  an  extremely  wide,  flat  head,  the  latter 
strikingly  triangular  when  viewed  from  above,  due  to  the  regular  way  in  which  it 
tapers  toward  the  snout.  The  species  is  further  distinguished  by  possessing  but  9 
dorsal  spines  and  by  the  presence  of  an  irregular  series  of  circular  spinous  plates 
above  the  lateral  line.  These  plates  are  not  present  in  very  young  individuals. 
They  are  beginning  to  make  their  appearance  in  a  specimen  6  inches  long,  and  are 
invariably  present  in  all  our  larger  specimens.  In  adults  the  region  below  the 
lateral  line  contains  strong  spinous  prickles,  mostly  concealed  in  the  skin  and 
directed  backward.  Some  of  the  anterior  ones  may  be  broader  and  may  have  more 
than  one  point,  but  none  are  circular  with  a  rosette  of  short  spinous  points,  as  is 
the  case  with  the  dorsal  series. 

Occipital  crests  long,  gently  converging  behind,  suddenly  diverging  near  their 
poAterior  ends.  Distance  from  supraorbital  to  occipital  tubercle  1^  times  the  dis- 
tance between  the  two  supraorbital  tubercles  (the  two  measurements  about  equal  in 
A.  polyacanthocephalus).  A  sharp  ethmoidal  ridge  extends  backward  from  the  level 
of  the  nasal  spines  to  above  front  of  pupil.  Preopercular  spines  varying  in  length 
as  in  other  species,  the  upper  spine  in  older  specimens  usually  not  equaling  diameter 
of  eye.  Pore  behind  last  gill-arch  always  present.  Spinous  dorsal  low,  an  unusu- 
ally long  interval  between  the  two  dorsals.     Below  are  the  fin  rays  in  23  sjiecimens: 


First  dorsal. 

Second  dorsal. 

Anal. 

Rays 

VIII          IX 
1            21 

X 

1 

!5 
6 

16 
16 

17 

1 

13 

1 

U 
U 

15 

8 

Specimens 

The  type  of  A.  humilU  has  dorsal  x-16;  anal  13.  According  to  Mr.  Barton  A. 
Bean,  two  specimens  in  the  United  States  National  Museum,  collected  by  L.  M.  Tur- 
ner, at  St.  Michaels,  have  dorsal  ix-l5,  anal  14,  and  dorsal  x-15,  anal  14. 

In  the  young,  the  dark  dorsal  bands  are  less  sharply  defined  than  in  A,  polyacan- 
thocephalfUf  and  in  adult  specimens  they  entirely  disappear,  breaking  up  into  sharply 
marked  black  spots  and  vermiculating  blotches  and  lines,  which  closely  cover  the 
upper  parts. 

Specimens  were  taken  in  the  seine  at  the  mouth  of  the  Nushagak  River,  and  one 
with  a  hand  line  at  station  3290,  Bristol  Bay,  16  fathoms.  All  others  were  dredged 
in  Bristol  Bay,  at  depths  of  3i  to  21  fathoms,  stations  3228, 3229, 3230, 3233, 3242, 3243, 
3244,  3245,  3248,  and  3250. 

A,  humilU  closely  resembles  the  description  of  A,  j€u>k,  with  which  it  may  well  be 
identical.  We  do  not  venture  to  make  this  identification,  as  A,  jack  is  said  to  have 
but  7  dorsal  spines,  a  number  we  have  not  found  in  A,  humilis, 

63.  AcanthooottnB  verrucosus  (Bean). 

Heretofore  known  only  from  the  type  (3^  inches  long)  collected  by  Dr.  Bean  at  Plover 
Bay,  Siberia.  The  Alhairosa  collected  numerous  specimens,  the  largest  18  inches 
(405  mm.)  long.  Adults  possess  the  same  combination  of  characters  assigned  to  the 
inmiature  type,  having  the  top  of  the  head  strongly  verrucose,  the  preopercular 
spine  short,  supraorbital  and  occipital  filaments  present,  and  the  rays  of  dorsal  and 
anal  fins  numerous.  In  addition  they  exhibit  spinous  plates  along  the  sides, 
extremely  high  vertical  fins,  and  very  large  supraorbital  and  occipital  tubercles, 
from  the  summits  of  which  the  filaments  arise. 
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The  spinous  plates  above  the  lateral  line  are  similar  to  those  found  in  A.  kumiiu, 
the  anterior  ones  at  least  being  circular,  with  a  depressed  center,  and  haying  the 
margin  provided  with  a  series  of  short,  strong  spines,  sometimes  interrupted  for  i 
short  distance  anteriorly.  Under  soft  dorsal  and  on  caudal  peduncle  the  plates  an 
smaller  and  less  regular,  being  often  much  reduced  in  size,  bearing  2  or  3  prickles 
directed  backward  from  the  margin.  Below  the  lateral  line  are  plates  similar  to 
those  above,  but  fewer. 

Cephalic  tubercles  are  undeveloped  in  the  young,  but  become  very  conspicuoiu  in 
half-grown  and  adults.  One  above  posterior  margin  of  orbit  and  one  at  hinder  edge 
of  occiput  are  the  largest  and  bear  the  short  filaments.  These  rise  very  abruptly 
without  evident  connection  with  ridges.  Behind  the  supraorbital  taberde  ii  ft 
smaller  one,  sometimes  accompanied  by  one  or  two  still  smaller  elevations,  recalling 
in  their  arrangement  the  digitate  postocular  ridges  of  ^.  humilU  and  A.  poljfaeaiUho' 
oephalu9.  A  smaller  tubercle  is  present  also  immediately  in  advance  of  the  principal 
occipital  one.  Preopercular  spine  short,  the  upper  one  not  exceeding,  sometimee 
much  less  than,  longitudinal  diameter  of  orbit.  A  well-developed  pore  behind  last 
gill.  Dorsals  very  high,  without  appreciable  interspace,  the  longest  spine  sometimes 
equaling  length  of  snout  and  eye,  2^  in  head,  equaling  the  longest  rays  of  soft  donaL 

Fin  rays  are  as  follows  in  16  specimens : 


First  dorsal. 

Second  dorsal. 

Anal. 

Kays 

X 

15 

XI 
1 

15 
2 

16 
0 

17 

4 

19 

1 

12 
1 

13 
10 

14 

4 

17 

1 

Specimens 

The  largest  specimen  is  nearly  uniform  in  the  coloration  of  the  upper  parta, 
showing  but  faint  traces  of  the  dark  bars  usually  found  in  this  group.    In  all 
other  specimens  these  are  distinctly  marked,  though  more  irregular  and  less  sharply 
defined  than  in  A.  sellaritt  and  A.  polyaoanthooephalus.    As  usual,  there  is  a  broad 
bar  under  spinous  dorsal,  two  narrower  ones  under  soft  dorsal,  and  a  fourth  on  end 
of  caudal  peduncle.    The  ground  color  is  unusually  pale.    In  a  highly  colored  in>^® 
the  lower  part  of  sides  is  blackish,  provided  with  roundish  large  white  spots,  tli^ 
margins  of  which  are  often  made  conspicuous  by  a  series  of  minute  black  specl^^ 
The  fins  are  conspicuously  barred.    In  most  specimens  a  broad  band  of  the  Mgh^ 
ground  color  crosses  occipital  region  and  extends  backward  and  downward,  inoludi^^ 
margin  of  preopercle  above  the  spines  and  the  greater  portion  of  the  operole. 

Taken  at  Unalaska,  and  in  Bristol  Bay  at  stations  3228,*8231,  3232,  3238, 3234, 3^^' 
3293,  and  3300;  depths,  5  to  SO  fathoms. 

64.  AcanthocottoB  laticepa  sp.  uov.     (Plates  26  and  27.) 

Coitus  tamiopterus  Bean,  in  Turner's  Contributions  to  the  Natural  History 
Alaska,  p.  94,  plate  6 ;  not  of  Kner. 
Differing  from  A.  ictniopterus  Kner  in  the  following  respects: 

(1)  The  interorbital  width  is  greater,  If  times  the  diameter  of  the  eye  in  lai 
equaling  the  eye  in  icBniopterua, 

(2)  Similarly  the  distance  between  the  anterior  ends  of  occipital  ridges  is  If  tin^  ^ 
diameter  of  eye  in  laticepa,  equal  to  eye  in  iceniopterus, 

(3)  Conspicuous  supraorbital  and  occipital  tubercles  in  laiioepa,  each  surmounl 
by  a  fleshy  filament;  in  twnioptenis  ''crown  and  occiput  are  without  prominences 
spines,  covered  only  with  naked  warty  skin." 

(4)  In  laticepa  the  preopercle  has  two  diverging  spines,  a  single  downwardly 
directed  spine  below  them.  In  iceniopterus  are  two  downwardly  directed  spinel 
below  the  angle. 

(5)  The  ventrals  are  much  shorter,  not  reaching  vent  when  depressed,  while  if^ 
tamiopterus  they  reach  the  anal  papillsc.    The  dorsals  are  also  much  lower  in  tatieq^' 
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The  principal  features  of  this  Hpeoies  are  the  very  hroad,  flat  head,  the  short,  wide 
snonty  the  projecting  lower  jaw,  the  two  pairs  of  cephalic  tubercles  provided  with 
filaments,  the  Yemicose  head,  tho  very  short  preopercular  spines,  the  large  pore 
behind  the  last  gill,  the  presence  of  circular  spinous  plates  above  the  lateral  line 
and  prickles  below  it. 

Head  and  anterior  part  of  body  broad,  depressed,  the  depth  of  head  at  occiput 
If  in  its  greatest  width,  its  length  2f  in  body.  Body  tapering  to  a  slender  caudal 
peduncle,  whose  least  height  is  equal  to  diameter  of  eye.  Depth  of  body  4  to  4f  in 
length.  Interorbital  space  very  wide,  shallowly  concave,  its  width  If  times  diameter 
of  orbit,  and  4  to  4^  in  head.  The  low  supraocular  ridge  ends  in  a  blunt  tubercle 
above  hinder  margin  of  eye,  which  grows  higher  with  age.  Occiput  depressed, 
bounded  by  two  low  ridges  which  converge  very  strongly  toward  the  nape,  where 
they  curve  out  again  in  low,  rounded  tubercles.  The  inclosed  depressed  area  is 
twice  as  wide  anteriorly  as  it  is  at  the  narrowest  posterior  part.  A  strong  temporal 
ridge,  less  distinct  in  young  specimens.  Nasal  spines  very  small.  Mouth  wide, 
transverse,  oblique,  the  maxillary  reaching  vertical  from  hinder  edge  of  pupil,  2f  in 
head.  Mandible  with  its  triangular  tip  protruding  well  beyond  upper  jaw  in  adults, 
the  jaws  nearly  equal  in  young.  Length  of  snout  equal  to  interorbital  width. 
Bands  of  short  cardiform  teeth  on  the  jaws,  and  a  broad  patch  on  vomer;  none  on 
palatines.  A  conspicuous  pore  behind  last  gill.  Gill-membranes  almost  wholly 
joined  to  the  isthmus,  the  ftee  border  scarcely  noticeable,  its  width  less  than  one-third 
the  diameter  of  the  small  pupil.  Eye  small,  shorter  than  snout,  5^  to  6^  in  head.  Pre- 
opercle  with  two  short  strong  spines  diverging  backward,  and  a  strong  concealed 
point  below  directed  downward  and  forward.  Upper  preopercular  spine  about  equal 
to  eye,  but  little  longer  than  the  lower,  reaching  one-third  the  distance  from  its  base 
to  the  tip  of  the  opercular  flap.  Opercle  with  a  well-marked  longitudinal  rib,  ending 
in  a  sharp  point.  Scapular  and  subopercular  spines  present.  Entire  top  and  sides 
of  head,  nape,  and  anterior  dorsal  re^on  covered  with  small  dermal  warts.  Supra- 
orbital and  occipital  tubercles  with  short  filaments. 

Space  above  the  lateral  line  with  an  irregular  series  or  double  series  of  large  round 
spinous  tubercles.  A  few  scattered  plates  on  sides  below  the  lateral  line.  Axil 
smooth.    Plates  of  lateral  line  concealed  in  skin. 

Spinous  dorsal  low,  its  longest  spine  1^  in  second  dorsal,  3  in  head.  In  some  speci- 
mens a  single  line  of  small  sharp  tubercles,  resembling  spines,  extends  along  each 
side  of  the  rays  of  the  second  dorsal.  The  two  dorsals  are  separated  by  a  narrow 
space.  Pectorals  large,  reaching  front  of  anal,  the  lower  rays  much  thickened. 
Caudal  rounded.  Yentrals  reachiug  two-thirds  distance  to  vent.  Dorsal  ix-14; 
anal  13;  pectoral  18;  ventral  i,  3;  lateral  line  36-40.    Length  6-11  inches. 

Color:  Dark  olive-brown  above,  with  faint  traces  of  blackish  bars;  sides  spotted 
or  marbled  with  whitish.  Belly,  and  lower  parts  generally,  white.  A  blackish 
blotch  on  cheeks,  one  on  opercle,  and  a  third  on  front  of  mandible.  Pectoral  rays 
dasky,  the  membrane  whitish,  the  fins  crossed  by  three  or  four  wavy  black  bars, 
which  sometimes  join,  inclosing  oblong  or  roundish  white  areas.  Spinous  dorsal  not 
banded,  the  dusky  and  translucent  areas  variously  arranged.  Soft  dorsal,  with 
five  oblique  broad  dusky  bars.  Anal  with  four  bars,  sometimes  uniting  to  inclose 
white  spots.  Caudal  similar  to  pectoral  and  anal.  Brilliantly  colored  males  are 
largely  black  on  sides  and  below,  with  many  large,  rounded,  partially-confluent, 
pearly- white  spots. 

Thirteen  specimens  from  the  Nushagak  River,  near  its  mouth ;  one  from  Herendeen 
Bay,  on  the  northern  side  of  the  Alaskan  Peninsula. 

65.  AcanthocottoB  proftmdonim  sp.  nov.    (Plate  27.) 

A  deep-sea  form,  allied  to  A.  baihyhius  Giinther,  from  which  it  differs  in  the 
obsolescence  of  the  occipital  and  nasal  spines,  the  absence  of  the  accessory  spine 
In  advance  of  npx>er  preopercular  spine,  and  in  the  more  numerous  rays  of  dorsal 
and  anal  fins.    From  above,  the  head  appears  smooth  and  evenly  rounded,  without 
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projecting  spines  or  ridges.    The  occipital  depression  is  very  shallow,  the  ocdpit 
ridges  depressed,  scarcely  noticeable,  ending  in  depressed  spines  which  are  mi 
oat  with  difSculty. 

Nasal  spines  undeveloped,  the  nasal  bone  small,  posteriorly  pointed,  bat  not 
nished  with  a  projecting  spine.    Upper  preopercular  spine  strongly  comprf 
carved  apward,  not  reaching  opercular  margin,  its  length  equaling  diameter  of  e] 
No  spine  at  its  base  in  front,  as  in  ^.  hathybius.    Below  it  are  two  short,  strc^-^^j^ 
spines  directed  downward  and  backward,  and  one  more  slender  downward  ^^^^ 
forward.    Opercle  with  a  longitudinal  rib  ending  in  a  short  spinoud  point.    A  sh.ox-t 
spine  on  angle  of  opercle,  and  one  below  it  on  interopercle.    Mucous  canals  ever^. 
where  greatly  enlarged,  giving  a  spongy  texture  to  the  entire  head ;  series  of  very 
conspicuous  pores  on  the  preopercle,  the  mandible,  and  below  suborbital  chain. 

Head  2f  in  length;  depth  5.    Dorsal  vii-13;  anal  10  or  11;  pectoral  17  or  IS; 
ventral  i,  3.    Lateral  line  with  17  pores. 

Mouth  broad,  oblique,  maxillary  reaching  middle  of  papil,  2^  in  head.  Mandibl.^ 
slightly  protruding.  Minute  teeth  in  upper  jaw  anteriorly  in  two  rather  distintf?'^ 
rows,  laterally  in  narrow  bands.  Teeth  on  vomer,  none  on  the  palatines.  Ey^^ 
longer  than  snout,  3f  to  4  in  head.  Interorbital  width  one-half  diameter  of  orbi' 
Gill-membranes  widely  joined,  with  a  wide,  free  posterior  edge.  No  slit  or  poi 
behind  last  gill.  Body  smooth,  without  plates,  granulations,  or  filaments.  H^  ^^ 
plates  developed  in  connection  with  the  lateral  line.  Pores  of  lateral  line  in  a  doabl 
series;  the  two  closely  approximated,  those  of  the  lower  series  much  the  laages 
Longest  rays  of  second  dorsal  half  length  of  head,  twice  the  longest  dorsal  spini 
Pectoral  reaching  front  of  anal  or  slightly  beyond.  Ventrals  short,  not  nearL. 
reaching  vent.  Upper  parts  very  light-brownish,  the  belly  and  sides  below  late 
lines  dark  brown.    Fins  blackish.    Mouth  and  gill-cavity  dark. 

Three  sx>ecimens,  49  to  56  mm.  long,  from  station  3329,  north  of  Unalaska  Islao 
depth  399  fathoms. 

66.  GlymnacanthiiB  piatilliger  (Pallas). 

We  agree  entirely  with  Dr.  Bean  and  Mr.  Dresel  (Proc.  U.  S.  Nat.  Mas.  1884, 251)  '^^n 
considering  the  North  Pacific  species,  Q.  pisHlUgerf  distinct  fh>m  the  North  Atlantic 
form,  G,  triou9pi8.  We  have  not  had  an  opportunity  to  make  direct  comparia43n 
between  the  two,  but  find  the  following  differences  on  comparing  our  specimens  wB.'tfJi 
the  current  descriptions  of  Q,  iriouspis,  G,  piatilliger  has  a  different  fin  formo-l^ 
the  spines  and  rays  of  dorsal  and  anal  fins  being  fewer  in  number.  This  is  sho^^^vn 
by  the  following  table,  based  on  an  examination  of  40  specimens: 


SpinooB  donaL 

Soft  dorsal. 

Anal. 

Rays 

IX 
10 

X 

30 

13 
1 

14 
17 

15 
21 

16 

1 

15 
2 

16 
28 

17 
10 

SpecimenB  ... 

The  normal  formula  may  therefore  be  given :  Dorsal  ix  or  x~13  to  15 ;  anal  15 ^^^\^ 
The  type  of  G,  pistilliger  is  said  to  have  dorsal  ix-13;  anal  16;  and  its  synon^^^^ 
G,  ventralis  Cuvier  &  Valenciennes  and  G,  intermedius  Temminck  <&  Schlegel,  f^^ 
respectively  dorsal  ix-13,  anal  17,  and  dorsal  ix-13,  anal  14. 

In  G.  trUsuspis,  the  formula  is  dorsal  xi  or  xn  (rarely  x)-15  to  17 ;  anal  16  to  1^' 

The  dorsal  fins  are  more  widely  separated  in  G.  pistilliger,  where  the  interspa^?^ 
equal  to  half  or  more  than  half  the  diameter  of  the  pupil. 

The  vertebrsB  are  fewer  in  number,  12-f  24,  instead  of  12-f  28. 

In  G.  pistilliger  an  obtuse  prominence  above  the  hinder  margin  of  orbit  bean'  ^ 
young  individuals  a  slender  cirrus,  which  frequently  disappears  in  adults.    BeUi^ 
the  eye  a  continuous  occipital  ridge  boars  three  smaller  bony  prQininenoes,  the  £t^ 


^e 


U 
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immediately  behind  the  eye,  the  second  and  third  approximated  at  posterior  end  of 
ridge.    These  bear  no  cirri.    G.  iricu^pia  has  no  tubercles  on  occipat. 

In  males  of  G.  pistilHger  the  postaxial  region  is  furnished  with  a  number  of  Yery 
slender  filaments,  each  of  which  is  expanded  at  tip  into  a  compressed  firond-like 
lamina,  having  the  free  edge  more  or  less  laoiniate  or  fringed.  These  expanded  tips 
are  bright  white  and  very  conspicuous.  No  trace  of  them  is  present  in  females,  but 
they  develop  in  males  at  a  very  early  age.  These  agree  with  the  structures  described 
by  Pallas,  on  which  he  based  the  name  pUiilliger.  They  seem  to  be  absent  in  G, 
trieu9pi$, 

.  The  upper  preopercular  spine  is  sharply  bifurcate  in  even  our  smallest  specimens 
(50  mm.),  but  in  these  no  trace  of  a  second  medial  upwardly  directed  spine  is 
present.  The  latter  is  evident  in  specimens  70  mm.  and  more  in  length,  and  a  small 
concealed  prominence  representing  a  third  spine  is  exceptionally  present. 

The  following  table  gives  in  millimeters  the  total  length,  the  depth  of  body,  and 
length  of  head  in  eight  specimens : 


Total 
length. 

Length 
of  head. 

Depth. 

Mm. 
156 
145 
142 
135 
135 
134 
125 
03 

Mm. 
44 

3M 

38{ 

38 

40 

37 

Mm. 

27 

24| 

24l 

25 

24 

21 

16 

Very  young  specimens  show  no  gronps  of  granulations  on  head  or  nape,  these  being 
usually  wanting  in  specimens  less  than  100  mm.  long.  In  older  specimens  they  are 
variously  developed,  the  degree  of  armature  dependent  neither  on  age  nor  sex.  They 
are  never  armed  on  interorbital  space,  being  unlike  G,  galeatua  in  this  respect,  the 
granulations  being  confined  to  the  occipital  and  nuchal  regions,  with  an  additional 
elongate  patch  on  the  upper  part  of  the  opercle.  In  highly  developed  males  the 
dorsal  and  ventral  rays  are  accompanied  with  series  of  tubercles. 

The  color  is  brown  above,  with  very  narrow  vermiculating  lines  of  lighter;  a 
black  blotch  on  cheeks,  more  conspicuous  in  males,  and  four  inconspicuous  crossbars 
on  back.  The  darker  dorsal  area  is  bounded  below  lateral  line  by  an  irregular 
series  of  dark  streaks  or  blotches.  In  males  the  lower  Jaw  and  preopercle  are 
oross-banded  with  black  and  light  yellow ;  the  abdomen,  the  lower  half  of  sides  in 
front  of  anus,  and  the  prepectoral  region,  have  large  roundish  white  spots,  separated 
by  vermiculating  areas  rendered  dusky  by  aggregations  of  coarse  black  dots. 
Ventrals  dusky  and  silvery,  the  latter  frequently  forming  crossbands.  Spinous 
dorsal  dusky  or  black,  with  irregular  series  of  white  spots  not  confined  to  basal 
parts  of  fin.  In  both  sexes  the  pectorals,  second  dorsal,  and  caudal  are  translucent 
or  yellowish,  crossed  by  narrow  black  bars. 

The  females  are  more  numerous  than  the  males  in  our  collection,  but  the  disparity 
in  numbers  is  not  so  great  as  has  been  found  by  other  writers.  In  45  specimens 
examined  as  to  this,  17  are  males,  28  females.  Taken  abundantly  in  Bristol  Bay  at 
stations  3230,  3231,  3232,  3233,  3237,  3238,  3239,  3240,  3241,  3242,  3243,  3244,  3245, 3246, 
3289,  3291,  3296,  3300;  depths,  3i  to  26  fathoms. 

67.  Gymnacanthus  galeatas  Bean. 

A  single  male  specimen,  210  mm.  long,  ^om  Chemoffski  Harbor,  Unalaska  Island. 
The  sexual  peculiarities  are  less  strongly  marked  than  in  much  smaller  males  of 
G.  pistilliger. 

The  ventrals  extend  but  little  beyond  the  front  of  the  anal  fin,  and  are  unmarked. 
The  abdomen  is  also  plain,  without  the  round  white  spots  characteristic  of  male 
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specimens  of  O,  piBtilliger  and  G.  tricuBpU,  These  marks  were  apparently  absent 
also  in  the  tsrpe,  as  no  mention  is  made  of  them.  The  spinous  dorsal  is  not  greatly 
elevated,  its  longest  spine  being  contained  2^  times  in  the  head.  It  is  without  dis- 
tinctive markings,  being  coldred  like  the  soft  dorsal,  light  yellowish,  cross-banded 
with  darker.    Anal  papilla  short,  5  mm.  in  length. 

Plates  on  head  as  in  description,  covering  the  interorbital  region,  crown,  occipnt, 
and  nape  as  far  back  as  front  of  dorsal;  present  also  on  upper  part  of  opercle  and 
in  a  vertical  streak  immediately  behind  eye.  A  very  prominent  tabercle  over  hinder 
margin  of  eye,  a  constriction  behind  it.  Occipital  region  broadly  rounded,  without 
tubercles  or  conspicuous  prominences  of  any  kind,  but  with  three  smooth  aress 
corresponding  in  position  with  the  tubercles  of  Q,  pisiilligerj  and  perhaps  present  ss 
such  in  the  young.  The  anterior  one  is  slightly  elevated.  No  superciliary  filaments. 
Preopercular  spines  massive,  short,  with  a  single  fork  at  tip,  no  accessory  spines 
developed.    Axil  with  prickly  scales  but  without  filaments. 

Dorsal  xi-16;  anal  19;  lateral  line  43;  head  52  mm.  long;  depth  32  mm.  The 
depth  is  6i  in  the  total  length,  not  7^  as  described  for  the  type. 

This  species  is  much  more  nearly  related  to  G.  tricuspiB  than  to  G.  pi$tilliger.  We 
have  had  no  opportunity  to  compare  it  with  the  former,  and  follow  Dr.  Bean  in 
considering  it  distinct. 

68.  Bnophrya  diceraua  (Cuvier  &  Valenciennes). 

Several  adults  taken  with  seine  at  Herendeen  Bay,  Alaska  Peninsula.  There  tie 
6  or  7  strong  barbs  inclined  forward  on  the  upper  surface  of  the  preopercular  spine, 
which  is  very  long,  slender,  and  straight,  reaching  to  below  middle  of  spinous  dorsal. 
Filaments  arranged  as  in  E,  claviger,  but  those  on  posterior  part  of  body  much  more 
numerous.  Anal  papilla  very  large,  27  mm.  in  a  specimen  195  mm.  long.  There  seem 
to  be  no  prickles  on  region  above  lateral  line  or  on  abdomen. 

Fin  rays  in  7  specimens  are  as  follows : 


Spinona 
dorsal. 

Soft  dorsal. 

Anal. 

VIU 

18 

U 

10 

11 

12 

7 

4 

3 

1 

2 

4 

Stomachs  filled  with  moUuscan  shells,  mainly  limpets. 

69.  Bnophrys  claviger  (Cuvier  db  Valenciennes). 
A  single  specimen,  25  mm.  long,  from  station  3233,  Bristol  Bay,  Alaska ;  depth,  1{ 

fathoms. 

The  upper  preopercular  spine  is  long  and  very  slender,  extending  to  below  middl<^^ 
of  spinous  dorsal,  bearing  small  serrations  on  anterior  and  posterior  edges  of  basal 
half,  but  without  larger  teeth  or  accessory  spinules.  Area  above  lateral  plates 
thickly  beset  with  minute  prickles;  posterior  part  of  abdominal  region  and  the 
area  above  anal  flu  similarly  beset  with  prickles  which  scarcely  project  beyond  the 
small  tubercles  in  which  they  occur.  A  few  larger  postaxial  prickles  and  a  small 
number  of  white  filaments  scattered  along  middle  of  sides.  Filaments  also  at  base 
of  preopercular  spines  and  2  or  3  at  tip  of  maxillary. 

Dorsal  yiii-14;  anal  11;  lateral  line  35.    It  does  not  seem  to  us  probable  that  this 
is  the  young  of  E,  dioerau»f  as  Dr.  Bean  would  have  it. 

70.  Triglops  beani  sp.  nov.    (Plate  28.) 

Triglopa  pingeli  Bean,  Proc.  U.  S.  Nat.  Mus.  1883,  p.  355,  not  of  Reinhaidt. 
Diagnosis:  This  is  the  Pacific  representative  of  the  Atlantic  7.  pingeli,  from  which 
it  differs  in  the  greater  slendemess  of  the  body,  particularly  of  the  caudal  pedunde, 
in  the  somewhat  smaller  eye,  the  more  pointed  snout,  the  less  fine  subdivision  of  the 


"»-.U,lF,c.„„.     ..».,.,.,„,„..«„,     ,T.  ,„.,,..; 


428       REPORT  OF  COMMISSIONER  OF  FISH  AND  FISHERIES. 

71.  Triglops  Boeptioiu  sp.  dov.    (Plate  28.) 

Very  closely  related  to  T.  beani  and  T.  pingelif  bnt  different  in  the  following 
respectB:  The  eye  is  much  larger,  the  snont  shorter,  and  the  maxillary  shorter  and 
broader.  The  maxillary  bone  and  the  lower,  half  of  cheeks  are  invested  with 
prickles,  not  naked.  The  lower  thickened  portion  of  pectoral  fin  is  produced  to  form 
a  lobe.  The  scales  on  the  upper  half  of  the  body  are  much  coarser.  The  dorsal 
series  of  enlarged  prickles  is  much  less  conspicuous.  The  lateral  folds  are  much 
more  numerous,  averaging  about  four  to  one  pore  of  the  lateral  line,  reaching  to  or 
nearly  to  the  anal  fin  and  encircling  the  caudal  peduncle  below.  The  ventral  fins 
are  mnch  narrower  and  nearer  together.  The  lateral  line  has  a  much  more  pro- 
nounced upward  curve  over  the  base  of  the  pectorals.  A  short,  high  occipital  ridge 
is  present,  but  does  not  terminate  in  a  distinct  spine.  (Occipital  ridge  obsolete  in 
T.  heani,  a  bare  trace  of  it  sometimes  visible.) 

Dorsal,  xi,  21  to  23;  anal,  22  to  24 ;  pectoral,  19  (18  on  left  side  in  two  specimens); 
ventral  i,  3;  caudal  with  12  fully  developed  rays;  lateral  line,  46  or  47;  branchios- 
tegals,  6. 

Body  very  robust,  the  upper  profile  descending  rapidly  ftom  front  of  dorsal  in  a 
regular  curve  to  tip  of  the  shon  snont.  Depth,  5^  to  5i  in  leng|J].  Least  depth  of 
caudal  peduncle,  4^  to  4|  in  its  length  from  base  of  last  anal  ray. 

Head  of  moderate  length,  3^  to  31  in  body ;  its  width  is  1}^  to  2  in  its  length. 
Maxillary  reaching  to  or  nearly  to  vertical  from  middle  of  pnpil,  2^  to  2^^  in  head. 
Mandible  slightly  projecting.  Teeth  on  jaws  and  vomer,  none  on  palatines.  Two 
blunt  spines  on  occiput.  Eye  very  large,  li  times  the  interorbital  width  and  2|  in 
head.  Preopercle  armed  with  five  small  spinous  points,  the  upper  one  pointing 
upward  and  backward,  the  second  and  third  backward,  and  the  lower  two  pointing 
forward.  Opercle  ending  in  a  triangular  spine.  Branchiostegal  membranes  broadly 
united,  free  from  the  isthmus  posteriorly. 

The  upper  part  of  the  body  and  the  top  and  sides  of  head,  including  all  of  cheeks, 
the  lower,  anterior,  and  upper  parts  of  eye,  and  exposed  portion  of  the  maxillary, 
thickly  covered  with  prickly  plates.  These  are  much  larger,  more  spinous  and  scale- 
like than  in  T.  pingelif  and  are  on  sides  loosely  arranged  in  series.  Spines  and 
of  dorsal,  caudal,  and  pectoral  fins,  covered  with  series  of  prickles  nearly  to  thei 
tips,  except  the  lower  thickened  rays  of  pectorals,  which  are  naked.  A  row  o: 
enlarged  plate-like  scales  along  the  lateral  line,  becoming  very  indistinct  posteri 
orly.  They  are  more  numerous  and  less  distinct  than  in  T.  pingelif  38  in  number 
opposite  the  last  ray  of  second  dorsal.  A  similar  series  along  the  base  of  dorsal  fin 
ending  opposite  the  posterior  part  of  second  dorsal.  The  lower  half  of  the  body  i 
crossed  at  short  intervals  by  transverse  undulating  folds  of  skin,  about  180  in  nnm 
ber,  the  edge  of  each  fold  with  small  rough  scales,  causing  it  to  appear  sharply  an 
finely  serrate.  These  scales  are  much  larger  and  more  spinous  than  in  T.  jnngeU  an 
those  of  successive  folds  meet  and  overlap.  The  folds  reach  from  the  lateral  lin 
quite  to  the  anal  fin,  and  behind  the  anal  completely  encircle  the  caudal  pedunol^- 
In  T.  pingeli  the  space  along  the  anal  and  the  lower  sides  of  caudal  i>eduncle  m^ 
naked. 

Dorsal  fins  not  connected,  the  membrane  from  last  dorsal  spine  connecting  witA 
extreme  base  of  first  soft  ray.    Spinous  dorsal  higher  than  soft  dorsal ;  the  dora^J 
spines  contained  2^  times  in  length  of  head.    Rays  and  spines  slender.    Base  of  an^ 
equal  in  length  to  that  of  second  dorsal,  a  little  more  than  one-third  length  of  body' 
Caudal  truncate,  with  a  number  of  short  auxiliary  rays  above  and  below,  and 
12  fully  developed  rays,  each  of  which  is  twice  bifurcate.    Pectorals  reaching 
beyond  front  of  anal,  the  longest  ray  1^  to  If  in  length  of  head.    The  lower  rayi 
are  enlarged  and  exserted,  forming  a  distinct  lobe,  some  of  the  rays  of  which  are 
longer  than  upper  part  of  the  fin.    Ventrals  reaching  beyond  vent,  very  narrow  at 
base,  inserted  close  together,  the  outer  ray  not  provided  with  the  broad  membranous 
flap  present  in  T,  pingeli. 
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Color:  Olivaceons  above,  light  yellow  with  more  or  less  silvery  on  sides  of  head 
and  belly.  Traces  of  four  saddle-shaped  bands  of  darker  color  reaching  across  back 
and  below  lateral  line;  one  nnder  first  dorsal,  two  nnder  second  dorsal,  and  one  on 
back  of  caudal  peduncle.  More  or  less  of  the  outer  portion  of  gill-membranes  black, 
edged  posteriorly  with  white.  Gill-cavity  black  and  roof  of  mouth  dusky.  Perito- 
neum silvery  grayish.  Dorsal  and  caudal  fins  indistinctly  blotched  with  black,  the 
blotch  on  the  dorsal  corresponding  more  or  less  closely  to  the  bars  on  the  back.  A 
large  black  blotch  on  upper  part  of  pectoral  and  on  sides  of  body  just  above  axil. 

Several  specimens,  from  68  to  155  mm.  in  length,  taken  ttom  stations  3215,  3222, 
3223,  3224,  3225,  3309,  and  3339,  south  of  Sannak  and  north  of  Unalaska  Island,  in 
43  to  138  fathoms. 

72.  Triglops  zenostethua  sp.  no  v.     (Plate  29.) 

Differing  widely  from  other  species  of  Triglops  in  the  investment  of  the  breast, 
which  is  without  trace  of  folds  and  is  covered  by  small,  closely  imbricated  spinous 
ecales,  not  arranged  in  series.  In  all  other  species  of  the  genus  the  breast  is  crossed 
by  a  few  cutaneous  folds  similar  to  those  on  sides  of  body.  In  T.  xenoatethu9  the 
sides  of  the  abdomen  are  covered  similarly  to  the  breast,  but  the  scales  are  arranged 
in  more  or  less  evident  series,  some  of  which  can  be  traced  above  into  the  cutaneous 
folds.  The  body  is  not  slender,  the  lateral  folds  are  not  very  numerous,  the  scales 
on  head  and  on  upper  part  of  body  are  very  coarse. 

Dorsal  xi-23;  anal  23;  pectoral  16;  ventral  i,  3;  lateral  line  43;  branchiostegals  6. 

Body  shaped  as  in  T.  pingelij  rather  heavy  at  shoulders,  tapering  gradually  back- 
ward, its  depth  6  in  length.  Caudal  peduncle  slender,  its  least  depth  4f  in  its 
length,  which  is  two-thirds  length  of  head. 

The  upper  profile  of  head  descends  rapidly  in  a  strong  convex  curve,  unbroken  to 
tip  of  snout.  Mouth  large,  maxillary  reaching  vertical  from  middle  of  pupil,  2f  in 
head.  Eye  3^  in  head,  snout  3|.  Interorbital  space  very  narrow,  one-fifth  orbit,  the 
orbital  rim  not  elevated,  the  space  neither  grooved  nor  ridged.  A  pair  of  broadly 
rounded  occipital  ridges,  not  ending  in  spines.  Nasal  spines  short  and  inconspic- 
uous, a  broad  depression  behind  them.  Preopercle  with  four  ill-defined  projections 
between  the  mucous  pores,  but  without  definite  spines  Gill-membranes  as  usual. 
Pectoral  rays  apparently  all  simple,  the  lower  ones  thickened.  Prickles  covering 
dorsal  region  and  back  and  sides  of  head  unusually  coarse  and  few  in  number.  The 
usual  series  of  enlarged  prickles  along  either  side  of  base  of  dorsals.  Folds  below 
lateral  line  numerous,  very  oblique,  two  or  three  to  each  plate  of  the  lateral  line. 
On  sides  of  abdomen  anteriorly  to  vent  the  prickly  scales  bordering  the  folds  form 
a  dense  mass  in  which  the  linear  arrangement  is  still  faintly  visible.  The  breast  is 
covered  with  a  very  dense  patch  of  similar  scales  still  more  closely  crowded.  The 
lower  part  of  cheeks  and  opercles  and  the  preorbital  region  naked.  Very  light 
grayish  above,  with  the  usual  four  crossbars,  those  under  soft  dorsal  and  on  back  of 
taU  broader  than  usual.  Under  parts  whitish,  becoming  bright  silvery  on  breast 
and  belly.  A  series  of  irregular  silvery  white  blotches  along  lower  margins  of  the 
dorsal  crossbars.  Pectorals  dusky  at  base  of  upper  and  lower  rays,  with  two  convex 
dusky  bars  on  distal  half.     Snout  and  cheeks  more  or  less  dusky. 

A  single  specimen  66  mm.  long,  from  station  3220,  north  of  Unalaska  Island,  at  a 
depth  of  34  fathoms. 

ELANURA  gen.  no  v. 

Most  nearly  related  to  Prionistitu,  from  which  it  differs  in  the  presence  of  a  series 
of  enlarged  scutes  along  each  side  of  base  of  dorsal  fins,  in  the  presence  of  spinous 
cross  folds  on  the  breast,  and  in  the  very  deeply  forked  caudal  fin.  From  Triglopa 
it  differs  in  the  forked  caudal,  in  the  great  elongation  of  the  body,  and  in  the 
lengthened  dorsal  and  anal  fins.  It  agrees  with  Triglopa  and  Prionistius  in  all  other 
important  structural  details,  including  the  exserted,  more  or  less  produced  lower 
pectoral  rays. 
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73.  Blanura  forfioata  sp.  nor.     (Plate  30.) 

Most  closely  related  to  PrioniaUua  maoellu9,  with  which  it  agrees  in  its  extreme 
elongation,  in  the  production  of  its  exserted  pectoral  rays,  and  in  the  investment 
of  the  spines  and  rays  of  dorsal,  caudal,  and  pectoral  fins  with  series  of  miniite 
prickles  (not '' serrations'')*  The  caudal  fin  is  very  widely  forked,  not  merely  emsr- 
ginate  as  in  P.  macellu8 ;  the  dorsal  series  of  spinous  scutes  is  present,  and  also  the 
customary  plates  on  the  breast.  The  ventrals  oconpy  the  usual  position  and  extend 
well  beyond  the  vent.  The  interorbital  region  is  a  wide  shallow  groove,  unlike  the 
narrow  space  in  P,  mttcellua.  There  is  a  narrow  naked  streak  on  cheeks  following 
the  lower  line  of  the  suborbital  stay.    The  coloration  is  peculiar. 

Dorsal  xi-29  or  30;  anal  30  to  32;  pectoral  21 ;  caudal  11 ;  veutral  i,  3;  lateral  line 
54  to  56;  branch  iostegals  6. 

Description  Extremely  elongate,  heaviest  at  the  shoulders,  tapering  slowly  and 
regularly  backward,  the  ventral  region  often  distended.  The  depth  varies  from 
6i  to  7H°  length,  equaling  or  nearly  equaling  length  of  snout  and  eye.  Length  of 
caudal  peduncle,  from  last  anal  ray  to  base  of  median  caudal  rays,  varying  from 
{  to  1^  times  length  of  snout  and  eye.  Body  everywhere  compressed,  slightly  deeper 
than  wide,  the  greatest  width  and  depth  of  head  about  equal.  Depth  of  candal 
peduncle  greater  in  females  than  in  males,  averaging  three-sevenths  diameter  of  eye 
in  the  former,  two-fifths  eye  in  the  latter. 

Occipital  region  of  head  nearly  square  in  cross  section,  tapering  regularly.  A 
pair  of  inconspicuous  low  ridges  diverging  from  behind  eye ;  a  pair  of  cross  grooves, 
one  immediately  behind  eyes,  the  other  on  middle  of  occiput,  hardly  noticeable  in 
the  young.  Supraocular  rim  protruding  laterally,  anteriorly,  and  posteriorly,  deeply 
incurved  above  middle  of  eye.  The  interorbital  space  is  wide,  evenly  concave,  its 
greatest  width  over  front  of  eye  equaling  length  of  snout,  its  least  width  one-hslf 
diameter  of  orbit.  Snout  sharp,  with  greatly  convex  upper  profile,  showing  a  £unt 
transverse  groove  behind  nasal  spines.  Its  length  is  less  than  diameter  of  eye,  S^ 
to  Si  in  length  of  head.  Mouth  slightly  oblique,  reaching  a  vertical  half  wsy 
between  front  and  middle  of  pupil,  2^  (m  young)  to  2^  in  length  of  head.  Eye  Zf^s 
(in  young)  to  3^  in  head.  Gill-membranes  widely  joined,  free  from  the  isthmus.  A 
well-developed  slit  behind  last  gill.  The  nasal  spines  are  minute,  as  in  T.  maoellun 
barely  visible.  Upper  preopercular  spine  short  and  simple,  three  lower  ones  devel- 
oped as  thin  rounded  lobes,  irregularly  serrate  or  spinous. 

Squamation  as  in  Triglops;  the  body  above  the  lateral  line  and  the  top  and  sides 
of  head  thickly  covered  with  small  spinous  scales.    Lower  side  of  head,  including 
lower  parts  of  cheek  and  preopercle  and  a  narrow  strip  along  lower  half  of  pre- 
orbital,  the  suborbital  ring,  and  the  suborbital  stay  naked.    The  series  of  slightly 
enlarged  dorsal  scutes  is  very  irregularly  developed,  the  plates  varying  from  14  to 
34  in  6  specimens  counted.    Lateral  line  slightly  depressed  above  axil  of  pectorals, 
thence  ascending  by  a  gently  convex  curve,  sometimes  nearly  straight,  with  54  to  56 
scutes  of  the  usual  character,  having  undulating  folds  descending  obliquely  from 
the  posterior  margins.    Numerous  secondary  folds  are  also  present,  averaging  about 
2  to  each  scute  of  the  lateral  line,  the  total  number  of  folds  counted  along  lower 
half  of  sides  being  in  adults  about  135.    The  anterior  base  and  the  axil  of  pectorals 
and  a  strip  encircling  breast  in  front  of  ventral  fins  naked,  the  breast  with  a  few 
(5  to  10)  transverse  folds  similar  to  those  on  sides.    The  lateral  folds  leave  a  wide 
naked  strip  along  base  of  anal  fin  and  do  not  encircle  caudal  pednncle  below. 

Dorsal  spines  long  and  extremely  slender,  the  longest  2^  to  2^  in  head.  The  two 
fins  are  separate,  the  membrane  of  the  last  spine  extending  to  base  of  first  soft  ray. 
Soft  dorsal  very  long,  its  base  2i  to  2$  in  length.  It  ends  slightly  in  advance  of  last 
anal  ray.  Base  of  anal  2^  to  2^  in  length.  Anus  anterior  in  position,  nearly  midway 
between  axil  of  ventrals  and  front  of  anal.  Ventrals  inserted  in  the  usual  position, 
their  distance  from  snout  3f  or  4  in  length.  Along  their  outer  margin  they  are 
provided  with  a  wide  cutaneous  fold,  as  in  Triglops  heani.    They  extend  well  beyond 
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the  vent  in  both  sexes,  reaching  in  males  to  or  nearly  to  the  firont  of  anal.  Pecto- 
rals usually  with  21  rays,  the  lower  7  simple,  thickened,  exserted,  2  or  3  of  them 
often  as  long  as  or  longer  tbau  the  branched  rays  above,  the  fin  thus  appearing 
notched  or  lobed.  The  longest  rays  extend  well  beyond  front  of  anal,  and  are  con- 
tained 1^  to  H  times  in  head.  Caudal  fin  very  sharply  and  deeply  forked,  especially 
in  male  specimens,  where  the  median  rays  are  but  half  the  length  of  the  longest 
ones.  The  caudal  varies  in  length  from  five-sixths  length  of  head  (in  males)  to  two- 
thirds  length  (in  females),  and  contains  11  rays,  the  lowermost  (corresponding  to 
the  uppermost  developed  ray)  shortened  and  unbranched,  as  in  Triglop$. 

Coloration  similar  in  the  two  sexes.  Light-brownish  above  (in  spirits),  the  back 
croesed  with  the  usnal  four  saddle-shaped  blotches;  the  first  one  broad,  under  the 
first  seven  or  eight  dorsal  spines ;  the  second  narrow,  under  the  fifth  to  the  tenth 
rays  of  second  dorsal ;  the  third  and  fourth  very  narrow,  under  last  dorsal  rays  and 
on  back  of  caudal  peduncle.  Between  the  second  and  third  bars  are  two  or  three 
similar  fainter  ones  equally  dividing  the  interspace.  The  bars  are  continued  to 
below  the  lateral  line,  where  they  immediately  fork,  giving  rise  thus  to  a  series  of 
vertical  dark  blotches  mostly  arranged  in  pairs ;  the  interspaces  between  some  of 
the  anterior  pairs  are  provided  each  with  a  bright  silvery  spot.  Under  side  of  head 
and  body  wh  i tish,  the  breast  and  anterior  part  of  belly  more  or  less  silvery.  Lining  of 
opercle  jet-black,  the  color  descending  onto  the  uppermost  branchiostegal  rays.  An 
ill-defined  dark  blotch  below  eye,  from  which  runs  a  narrow  streak  along  preorbital 
to  front  of  snout,  where  it  crosses  upper  lip.  Lower  lip  black,  except  laterally.  No 
distinct  markings  on  basal  portion  of  pectorals ;  a  small  faint  spot  at  base  of  its 
upper  rays,  and  a  number  of  very  faint  bars  sometimes  visible  in  females.  Males 
with  two  conspicuous  jet-black  bars  crossing  terminal  half  of  the  lower  thickened 
pectoral  rays.    Tips  of  the  narrow  caudal  lobes  jet-black ;  no  other  markings  visible. 

Several  specimens,  from  115  to  245  mm.  long,  from  stations  3213,  3214,  and  3222, 
south  of  Saunak  and  north  of  Unimak  Inlands,  at  depths  of  38  to  50  fathoms. 

74.  PrioniBtiaa  maoellua  Bean. 

The  elongation  of  the  lower  exserted  pectoral  rays  and  the  "serrations''  ({.  e., 
minute  spinous  scales)  on  the  tin  rays  are  characters  which  PrionUiiuB  shares  with 
other  related  forms.  The  slendemess  of  the  body,  the  emarginatiou  of  the  caudal 
fin,  and  the  elongate  dorsal  and  anal  fins  are  also  present  in  Elanura  farficata,  where 
the  two  former  characters  are  carried  to  an  extreme.  The  characteristic  features  of 
PrianUiiu9  are  the  naked  breast  and  the  absence  of  the  usual  series  of  enlarged 
plates  along  base  of  dorsal  fin. 

Four  specimens,  77  to  87  mm.  long,  were  securetf  at  stations  3214, 3218,  and  3223, 
south  of  Sannak  and  north  of  Unimak  Islands,  Alaska,  at  38  to  56  fathoms.  The 
ventral  fins  seem  to  be  not  more  advanced  in  position  than  in  the  other  species. 
In  other  respects  our  specimens  agree  well  with  Dr.  Bean's  admirably  full  description. 

75.  Hemilepidotus  jordani  Bean. 

Taken  abundantly  in  most  localities  visited,  with  hand  lines  at  Unimak  Island, 
Amak  Island,  and  Unalaska  Island,  and  with  beam  trawl  both  north  and  south  of 
the  Alaskan  Peninsula  and  the  Aleutian  Islands,  at  stations  3213, 3214, 3215, 3217, 
3220, 3222, 3259, 3262, 3266, 3281, 3291, 3292, 3294, 3322,  and  3333,  at  depths  of  19  to  50 
fathoms.  The  fin  rays  range  higher  than  in  the  types,  as  shown  by  the  counts  in 
seven  specimens. 
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76.  Oligocottas  aoutioeps  sp.  dov. 

Mo«t  nearly  related  to  O.  glohicepi,  with  which  it  agrees  in  the  slender  oarred 
preopercnlar  spine,  not  forked  at  tip,  and  in  the  absence  of  prickles  on  body.  It 
differs  strikingly  in  the  small  head,  which  tapers  rapidly  forward  to  the  sharp 
slender  snont,  and  in  the  narrow  mouth  with  lateral  cleft,  as  seen  in  all  other  species 
of  the  genns  except  glohiceps. 

Head  3^  to  3|  in  length,  slenderer  and  with  sharper  snont  than  in  O.  maculostu. 
Length  of  snont  equaling  diameter  of  eye,  4  in  head.  Interorbital  space  slightlj 
concave,  its  width  one-half  eye.  Maxillary  reaching  a  vertical  just  in  front  of  pnpil, 
3  in  head.    Cardiform  teeth  on  jaws,  vomer  and  palatine  bones. 

Preopercnlar  spine  slender,  sharp,  curved  upward  and  inward,  neither  notched 
nor  forked.  Preopercular  margin  unarmed  below  it.  Nasal  spines  sharp.  Occiput 
without  ridges  or  spines.  Opercle  tli  iokened  above,  ending  behind  in  a  rounded  lobe; 
without  definite  ridge  or  spine.  Branchiostegals  6.  No  evident  x>ore  behind  last 
gill.    Gill-membranes  broadly  united,  free  from  the  isthmus. 

A  cirrus  at  inner  base  of  nasal  spines ;  3  pairs  evenly  spaced  on  top  of  head,  one 
above  orbits,  one  posteriorly  on  occiput,  and  one  midway  between  these  two;  a 
cirrus  at  angle  of  opercle ;  one  above  each  pore  of  anterior  portion  of  lateral  line. 
Sides  of  body  otherwise  smooth,  without  further  cirri  and  without  axillary  or  other 
prickles. 

Dorsal  fins  usually  slightly  joined  at  base.  Pectorals  reaching  to  or  slightly 
beyond  front  of  anal  fin.  Ventrals  short,  equaling  length  of  snont  and  eye,  extend- 
ing little  more  than  half  way  to  front  of  anal.  Anus  anterior  in  position,  thus 
differing  from  0.  maoulosus  and  O.  analis,  its  distance  from  base  of  ventrals  bat 
half  its  distance  from  front  of  anal  fin.  Pores  of  lateral  line  33,  each  of  the  anterior 
15  usually  accompanied  by  a  cirrus.     Fin  rays  in  seven  specimens  are  as  follows: 
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Color  varying  with  the  surroundings,  often  nearly  uniform  bright  green.  When 
dark  markings  are  present,  we  usually  find  six  short,  wedge-shaped  dorsal  bars, 
widening  rapidly  below  and  joining  one  another  by  their  extreme  tips.  Below  these 
a  dusky,  wavy  lengthwise  streak  and  another  wider  one  below  lateral  line.  The 
latter  is  marked  posteriorly  by  round  white  spots,  the  size  of  pupil.  Occiput  dusky. 
A  black  bar  from  eye  to  snout ;  one  from  eye  to  behind  maxillary ;  one  from  eye  to 
base  of  preopercnlar  spine.  The  interval  between  these  subocular  bars  may  be 
silvery  white.  The  spinous  dorsal  often  shows  two  dark  bars,  as  in  O.  glohioep§,  Ven- 
trals plain.  Fins  otherwise  finely  mottled  or  indistinctly  barred.  Some  or  all  of 
these  dark  mar'^iings  may  be  absent. 

Four  specimeus,  the  largest  47  mm.  long,  from  tide  pools  at  Unalaska,  are  the  tyi>es 
of  the  species.    Three  others  were  taken  in  Departure  Bay,  Vancouver  Island. 

77.  Paxioelinns  thobumi  sp.  nov.    (Plate  30.)  ^ 

A  single  specimen,  165  mm.  long,  was  dredged  at  station  3350,  off  ijie  coast  of 
Oregon,  at  a  depth  of  75  fathoms.  *     ^% 

Our  specimen  agrees  in  most  of  its  characters  with  P.  hoplituma  Eigenmann,  but 
differs  from  the  description  of  the  latter  (The  West  American  Sciential  October, 
1889,  p.  131)  in  the  following  important  respects:  P.  thobumi  does  fnf^*,  possess  a 
pair  of  long  barbels  at  the  chin,  but  has  others,  not  mentioned,  above  eye  and  along 
margin  of  preopercle.  The  suborbital  stay  does  not  possess  two  strong  Hjpwardly 
directed  spines  behind  eye,  but  is  thickly  beset  with  a  number  of  ciowdsd  smaller 
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spines.  The  maxillary  is  contained  3  times,  not  3^,  in  head.  A  distinct  slit  exists 
behind  fonrth  gill-arch.  The  origin  of  the  spinous  dorsal  is  above  the  middle  of 
:>percle,  not  over  its  posterior  portion.  The  lower  portion  of  pectoral  fin  has  its  rays 
rery  much  exserted  and  somewhat  produced,  apparently  not  the  case  in  P.  hopUtieiu, 
Following  is  a  detailed  description  of  our  type : 

Diagnosis:  Elongate,  with  slender  spinous  head.  Branchiostegal  membranes 
t>roadly  united,  free  from  the  isthmus.  Preopercular  spine  simple ;  a  distinct  slit 
t)ehind  last  gill-arch.  Teeth  in  Jaws  and  on  vomer  and  palatines.  A  palmate  supra- 
)rbital  cirrus;  others  present  on  preopercle.  Nasal  spine  strong.  Body  thickly 
t)eaet  with  short,  stiff  villi  form  prickles.  A  series  of  plates  along  each  side  of  base 
)f  dorsals,  bearing  each  a  strong  spine.  Plates  of  lateral  line  spinous.  Both  dorsals 
ftnd  the  anal  fin  very  long.  Caudal  rounded.  Pectorals  with  the  lower  rays  simple, 
dxserted,  produced.    Yentrals  broad,  i,  5. 

Paricel%nu8  is  thus  not  very  closely  related  to  any  other  genus.  It  seems  to  stand 
Dearest  Icelus  (rather  than  Ioelinu9)f  but  differs  widely  in  the  structure  of  its  ventrals 
and  pectorals,  in  the  very  spinous  head,  and  in  the  nature  of  the  body  covering. 

Dorsal  xiii-I9  ;  anal  23  ;  pectoral  15  ;  ventral  i,  5 ;  lateral  line  43  on  right  side, 
14  on  the  left;  branchiostegals  6.  Very  slender  and  elongate,  the  ventral  line 
straight,  the  dorsal  outline  descending  rapidly  forward  to  the  slender  sharp  snout 
and  declining  very  gently  backward  to  the  comparatively  short  and  compressed 
;audal  peduncle.  Body  highest  at  the  shoulders,  compressed,  everywhere  deeper 
ihan  wide.  Depth  7  in  length.  Depth  of  caudal  peduncle  half  its  length  from  base 
»f  last  dorsal  ray. 

Head  3f  in  length,  narrow,  its  greatest  width  equaling  its  depth,  its  profile  convex 
.bove  the  orbits.  Mouth  nearly  horizontal,  the  maxillary  reaching  a  vertical  mid- 
ray  between  front  of  eye  and  front  of  pupil,  21  in  head.  Teeth  cardiform,  in  rather 
•road  bands  on  jaws,  vomer,  and  palatines.  Snout  slightly  greater  than  length  of 
ye,  3^  in  head ;  eye  3}.    Supraorbital  rim  greatly  elevated,  the  interorbital  space 

deep  narrow  groove,  with  a  pair  of  low,  rounded,  lengthwise  ridges  along  its  floor, 
nterorbital  width  3^  in  diameter  of  orbit.  The  anterior  half  of  supraorbital  rim  is 
mooth,  its  posterior  portion  beset  with  crowded  clusters  of  short,  strong  spines, 
•ccnpying  the  upper  posterior  quadrant  of  the  orbital  rim.  Three  of  these  spines, 
omewhat  larger  than  the  others,  lie  one  on  either  side,  the  other  in  front  of  the 
npraorbital  cirrus.  Upper  margin  of  suborbital  stay  continuous  with  that  of  pre- 
Tbital,  elevated  to  form  a  thin  knife-like  crest  which  is  irregularly  serrate,  with 
hort  spinous  teeth,  the  anterior  of  which  are  the  largest.  Between  this  ridge  and 
he  eye  lies  a  deep  narrow  groove.  A  strong  postocular  spine  is  directed  backward, 
bllowed  affcer  an  interval  by  two  similar  spines  on  occiput,  the  two  series  thus 
brmed  diverging  backward.  Naoal  spines  very  strongly  developed.  The  npper 
)dge  of  the  posterotemporal  is  minutely  serrated.  In  advance  of  this  is  a  series  of 
ihree  spines  parallel  with  the  occipital  series,  the  posterior  one  remote  from  the  two 
interior.  Opercle  unarmed.  Preopercle  with  three  simple  strong  spines  directed 
t>ackward,  the  middle  one  on  a  line  with  suborbital  stay  and  slightly  the  longest, 
its  length  three- fourths  diameter  of  pupil.  Branchiostegal  membranes  broadly 
anited,  free  from  the  isthmus  for  its  entire  width.  Gills  3^,  a  distinct  and  compara- 
bively  long  slit  behind  the  fourth  arch.    Gill-rakers  undeveloped,  tubercular. 

Body  covered  with  slender,  short,  villiform  prickles,  which  leave  only  a  very 
narrow  naked  strip  along  base  of  anal,  and  are  continuous  over  the  dorsal  series 
of  plates,  reaching  base  of  the  dorsal  fins.  A  narrow  band  of  prickles  occupies  axil 
of  pectorals,  behind  which  is  a  wide  naked  area  extending  downward  and  backward 
bo  behind  base  of  ventrals,  the  two  areas  separated  by  a  narrow  mesial  band  of 
prickles  on  belly.  Similar  prickles  cover  continuously  the  occiput,  the  opercles, 
ttnd  the  portion  of  cheeks  and  preopercles  which  lie  above  suborbital  stay.  A  narrow 
lengthwise  band  of  prickles  on  cheeks  below  suborbital  stay;  the  lower  side  of  head, 
together  with  snout  and  interorbital  region,  otherwise  naked. 
p.  B.  93 ^28 
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A  series  of  34  broad  plates  aloug  each  side  of  doisal  fins,  extending  from  the  nspe 
to  the  middle  of  caadal  peduncle.  Each  plate  is  transversely  angnlated,  the  oater 
half  directed  outward  and  downward,  the  inner  half  nearly  horizontally  inwud, 
the  angle  bearing  a  very  strong,  compressed,  backwardly-hooked  spine.  The  donal 
fins  thus  occupy  the  middle  of  a  flat  dorsal  strip,  bounded  by  the  two  series  of  spineB. 
A  number  of  enlarged  spine-like  prickles  accompany  the  lateral  line,  each  pore  of 
which  lies  in  the  axil  of  one  such.  Anteriorly  these  prickles  are  arranged  somewhat 
definitely  in  pairs,  two  to  each  pore,  but  this  arrangement  is  lost  posteriorly.  A 
series  of  enlarged  prickles  is  placed  convexly  at  base  of  caudal  fin.  The  upper 
unmodified  rays  of  the  pectoral  fin  and  all  rays  of  dorsal  and  caudal  fins  scoom- 
panied  by  series  of  prickles ;  other  fins  and  the  thickened  pectoral  rays  smooth.  Body 
without  filaments.  No  barbels  at  chin,  nor  on  mandible  elsewhere.  A  slender  ten- 
tacle, palmated  at  tip,  above  posterior  portion  of  orbit,  its  length  slightly  less  than 
diameter  of  pupil.  A  slender  branched  tentacle  near  base  of  middle  and  lowennoit 
preopercular  spines,  and  a  simple  one  at  an  equal  distance  below  them.  A  similar 
broadly  palmated  tentacle  on  cheeks  behind  end  of  maxillary,  lost  on  one  side  in 
our  specimen,  but  the  scar  apparent. 

Dorsal  fins  separate,  the  membrane  from  last  spine  joining  base  of  first  soft  ray. 
Spines  very  slender,  the  sixth  the  longest,  2^  in  head,  very  slightly  shorter  than  (he 
soft  rays.  Base  of  spinous  dorsal  1^  in  head,  of  soft  dorsal  2^  in  length  of  head  and 
body.  Front  of  anal  under  twelfth  dorsal  spine,  the  longest  ray  one-third  head,  the 
length  of  the  base  slightly  less  than  half  head  and  body.  Caudal  rounded,  li  in 
head.  The  lower  six  pectoral  rays  simple,  thickened,  exserted,  the  membrane  very 
deeply  incised ;  the  upper  three  longer  than  the  branched  rays  above,  the  longest 
extending  to  opposite  fifth  anal  ray.  Y entrals  broad,  the  inner  rays  shorter  than  the 
outer,  which  extend  to  opposite  second  anal  ray. 

Color  in  life :  Light  olivaceous,  with  four  brown  croesbands,  one  under  spinoos 
dorsal,  three  under  soft  dorsal.  A  series  of  nine  roundish  dusky  spots  along  middle 
of  sides  below  lateral  line.  Back  and  sides  with  small  golden  spots  and  streaks;  a 
distinct  series  of  round  blue  spots  above  lateral  line,  and  some  scattered  blue  spots 
and  blotches  on  back  and  head,  Iris  green  and  dusky.  Spinous  dorsal  light  green, 
crossed  by  narrow  yellow  lines.  Soft  dorsal  translncent,  shaded  with  reddish  and 
bluish.  Yentrals  translucent,  posteriorly  greenish,  with  white  pigment.  Pectorals 
translucent,  the  rays  crossed  with  reddish  and  greenish  bars,  which  are  little  eon- 
spicuous.    Supraorbital  cirrus  green ;  preopercular  cirri  white. 

Named  for  my  est>eemed  colleague,  Prof.  W.  W.  Thobum,  from  whom  I  hsTS 
received  important  assistance  in  the  preparation  of  this  report. 

78.  Blepaiaa  oirrhosiiB  (Pallas). 

Not  rare  at  Unalaska,  where  numerous  specimens  were  taken  in  the  seine.  Noi 
seen  elsewhere,  and  not  taken  with  the  beam  trawl. 

79.  Nantichthya  oculofaaciatua  (Girard). 

Numerous  immature  specimens  were  taken  in  Bristol  Bay  and  south  of  the  AlAokan 
Peninsula,  at  depths  of  5  to  50  fathoms.  Stations  3213, 3217,  3220,  3222,  3231,  3232, 
3233,  3234,  3236, 3246,  3274,  3281,  3290,  3291,  3292,  3293,  3294,  3296,  3300,  and  3302. 

Family  AGK>NID2B. 

80.  Aspidophoroidea  inerinia  (Giinther). 

Not  abundant.  A  few  individuals  taken  north  and  south  of  the  Aleutian  group 
and  in  Bristol  Bay,  at  depths  of  34  to  59  fathoms.  Stations  3213,  3319,  3220,  3265, 
and  3322. 

81.  Aspidophoroidea  bartonl  sp.  nov. 

Very  close  to  A,  monopierygitLBj  with  which  Alaskan  specimens  have  been  identified 
by  Dr.  T.  H.  Bean.  From  this  species  it  differs  in  the  much  lower  ridges,  which 
are  slightly  rounded  rather  than  sharply  carinate,  and  leave  the  intervening  faces 
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hallowly  coDcave  instead  of  deeply  so.  The  plates  of  the  lower  lateral  ridge  do 
lot  in  the  young  bear  backwardly  directed  spinous  points  as  they  do  in  ^.  tnanop- 
arjfgiua.  The  keel  in  front  of  the  ventral  fin,  prominent  in  A,  monopieryffitM,  is 
lere  nearly  or  quite  obsolete.  The  same  is  true  of  the  keel  below  the  eye,  and  the 
ccipital  ridge.  The  plates  in  front  of  pectorals  also  protrude  less,  and  in  general 
be  angles  and  prominences  are  lees  marked.  The  space  between  the  dorsal  ridges 
9  less,  its  greatest  width  being  half  length  of  head  behind  middle  of  eye  in  adults, 
nd  behind  posterior  margin  of  eye  in  young.  In  A,  monopterygius  the  same  width 
quals  half  head  behind  front  of  eye  in  adults,  behind  middle  of  eye  in  young, 
lome  of  these  differences  scarcely  admit  of  quantitative  statements,  but  are  suffl- 
iently  evident  on  comparing  specimens  from  the  Atlantic  and  the  Pacific. 

General  proportions,  fin  rays,  and  color  are  the  same  in  the  two  species. 

Taken  very  abundantly  both  north  and  south  of  the  Aleutian  Islands  and  in  Bris- 
ol  Bay,  at  depths  of  IH  to  121  fathoms.  Stations  3213, 3223, 3224, 3225, 3238, 3245, 3246, 
248,  3250,  3251,  3252,  3253,  3265,  3256,  3258, 3263, 3267, 3272, 3273, 3278, 3280, 3281, 3282, 
283,  3284,  3285,  3286,  3287,  3291,  3292,  3293, 3294, 3296, 3299, 3300, 3301, 3302, 3303, 3306, 
309,  and  3311. 

This  species  is  named  for  Mr.  Barton  A.  Bean,  of  the  U.  S.  National  Museum, 
rom  whom  I  have  received  many  court<esies  during  the  preparation  of  this  paper. 

(2.  £Uphagoniui  barbatna  (Steindachner). 

Stations  3239,  3240,  3242,  3243,  3244,  3245,  and  3258  in  Bristol  Bay;  depth,  ^  to  70 
athoms.  The  dark  band  on  sides  is  often  very  strongly  marked;  the  barbel  varies 
anch  in  length;  the  fins  vary  from  dorsal  vii  to  viii-6  tb  8;  anal  9  to  12. 

\3,  Brachyopsis  dodecaedrua  (Tilesius). 

A  few  specimens  taken  in  Bristol  Bay,  at  stations  3239,  3240, 3242,  and  3248;  depth, 
i  to  31  fathoms.  In  males  the  colors  are  much  brighter  than  in  females,  recalling  B. 
wrucotus.  The  bars  on  dorsal  fins  in  males  intense  black  and  bright  white,  instead 
»f  olive  brown  and  whitish,  as  in  females.  Males  show  also  a  larger  black  patch  on 
Est  anal  rays,  and  have  the  interradial  membrane  of  ventral  jet  black.  In  none  of 
»nr  specimens  does  the  caudal  fin  show  transverse  lines  of  brown  points,  as  described 
»yCnvier.  In  both  males  and  females  the  caudal  is  dusky  or  black;  the  median 
ays  lighter,  the  outer  ones  white.  Dorsal  ik  or  x — 7  or  8;  anal  14  to  16.  In  life 
he  gronnd  color  of  upper  parts  is  light  olivaceous.  The  median  portion  of  the 
sectoral  fins  is  largely  red,  divide<l  by  narrow  lemon  yellow  lines  into  quadrangular 
ireas,  each  of  which  has  a  black  spot  in  its  center.  Median  portion  of  caudal  yellow 
t  base,  becoming  reddish  distally.    A  faint,  long,  reddish  streak  below  lateral  line. 

4.  OdontopyziB  frenataa  sp.  nov.     (Plate  30.) 

Body  slightly  depressed,  tapering  regularly  backward  from  occiput,  the  depth 
bont  seven-eighths  of  the  width  at  base  of  pectorals.  The  ridges  are  prominent, 
le  dorsal  and  dorso-lateral  ridges  provided  with  strong  spines,  the  ventral  and 
sntro-lateral  series  with  weak  or  scarcely  discernible  spines,  all  decreasing  in  size 
Mskward,  becoming  obsolete  on  caudal  peduncle.  Dorsal  face  deeply  concave 
iteriorly,  its  ridges  coalescing  from  3  to  4  plates  behind  the  dorsal  fin.  Other  faces 
ach  less  concave^  the  ventral  ridges  coalescing  3  or  4  plates  behind  the  anal  fin. 
Lates  in  dorsal  series  44  or  45;  5  or  6  pairs  between  occiput  and  first  dorsal,  9  or 
^  under  first  dorsal,  2  or  3  between  dorsals,  7  or  8  under  second  dorsal,  17  or  18 
»hind  dorsals.  About  25  plates  on  breast,  consisting  of  a  strong  median  series 
liich  bears  a  well-marked  rounded  ridge,  a  strong  lateral  series  at  edge  of  breast 
leo  projecting,  and  a  number  of  small  plates  occupying  the  concave  intermediate 
reaa.  In  young  specimens  the  breast  plates  have  central  elevations  and  bear  each 
back  wardly-directed  spine.  These  disappear  in  adults.  A  number  of  small  irreg- 
Lar  plates  in  front  of  and  on  base  of  pectorals.  Membranous  intervals  behind  and 
round  vent  smaller  than  in  A,  acipenaerinus,  occupied  by  eight  or  nine  irregularly 
rranged  plates,  not  in  pairs  and  not  corresponding  to  those  of  the  ventral  series, 
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between  which  they  are  intercalated.  Medial  part  of  branchioetegal  membrane  and 
the  gnlar  region  covered  with  roandish  plates,  the  whole  forming  a  halbert-shaped 
patch.  Lateral  line  running  on  a  series  of  small  plates  occnpying  the  middle  of  the 
lateral  face.  Anteriorly  these  entirely  disappear^  the  lateral  line  ascending  and 
ranning  on  the  upper  lateral  series.  About  five  large  plates,  sometimes  bearing 
spines,  lie  behind  upper  axil  of  pectorals,  between  this  ascending  portion  of  the 
lateral  line  and  the  inferior  lateral  series  of  plates. 

Head  depressed,  tapering  rapidly  to  the  snout ;  depth  of  head  at  occipnt  two- 
thirds  its  width  at  preoi>ercular  spine,  the  latter  contained  6^  times  in  length  of 
body.  Eye  large,  .the  orbit  about  equaling  length  of  snout  behind  the  serrated 
rostral  ridge,  3^  to  Sf  in  head.  Snout  somewhat  variable  in  length,  averaging  one- 
third  head.  Supraocular  ridges  strong,  rugose,  ending  in  a  short,  strong  spine.  An 
inner  pair  of  ridges  occupies  the  floor  of  the  interorbital  groove,  very  broad  and 
closely  joined  anteriorly.  The  triangular  space  included  between  these  latter  ridges 
is  flat  and  opens  posteriorly  onto  the  depressed  occipital  area.  Occipital  ridges  low, 
rounded,  ending  in  very  strong  spines  which  form  the  first  of  the  dorsal  series;  two 
or  three  small,  rounded  projections  may  occur  on  anterior  ridges  of  occipital  spines. 
The  top  and  sides  of  head  are  more  or  less  closely  beset  with  very  fine  prickled, 
which  are  most  thickly  clustered  on  occiput,  interorbital  area,  upper  part  of  opercles, 
suborbital  chain,  and  sides  of  snout.    A  row  of  prickles  on  eyeball,  just  above  pupil. 

Temporal  ridge  uneven,  sometimes  interrupted  with  a  long,  strong  posterior  spine. 
A  strong  spine,  sometimes  with  an  accessory  tubercle,  on  middle  of  cheeks.  Pre- 
orbital  with  two  pairs  of  spines  placed  vertically,  the  upper  ones  directed  oatvaid 
and  upward,  the  lower  spines  directed  downward  and  backward.    Rostral  ridges 
rough,  usually  terminating  posteriorly  in  a  pair  of  spinous  projections,  which  are 
located  midway  between  tip  of  snout  and  front  of  pupil.    Anteriorly,  at  tip  of  snont, 
these  ridges  expand  to  form  such  a  vertically  projecting,  rounded,  spinous  lobe,  the 
posterior  spine  of  which  is  much  the  strongest  and  points  backward  and  oat  ward. 
In  the  very  young  the  last-mentioned  spines  alone  are  present  on  snout,  and  are 
directed  very  obliquely  backward.    Anteriorly  ridges  converge  from  them  to  tip  of 
snout  and  are  very  minutely  serrulate.    These  ridges  afterward  increase  iu  height 
and  in  strength  of  serrations,  and  become  the  spinous  lobes  already  described- 
Two  strong  diverging  spines  at  angle  of  preopercle  and  two  rounded  lobes  belo*^ 
them.    Three  large  plates  and  a  number  of  smaller  ones  occupy  cheeks  below  Bxi^ 
orbital  stay.    Posterior  portion  of  mandible  expanded  into  a  rough,  projecting,  hoo-'^ 
prominence. 

Mouth  horizontal,  overpassed  by  the  snout  in  adults  for  a  distance  equaling  *     '^' 


or  less  than  half  diameter  of  orbit;  the  snout  not  noticeably  projecting  in  the  vei 
young.    Maxillary  reaching  slightly  beyond  front  of  orbit,  equaling  half  length 
snout  and  eye.    Teeth  in  broad  bands  in  jaws;  a  distinct  patch  on  front  of  vomc 
none  on  palatines.    Branchiostegal  membranes  broadly  joined  with  a  very  narrow 
free  fold  posteriorly  or  with  none. 

Six  pairs  of  barbels  on  under  side  of  head :  One  on  under  side  of  snout  in  front  o^  ^ 
premaxillaries ;  two  at  end  of  maxillary ;  one  near  middle  of  maxillary ;  one  on  lowe^ 
lip  just  below  angle  of  mouth;  one  forked  for  half  its  length,  at  middle  of  side  o0^ 
lower  lip.  In  their  distribution,  relative  lengths,  and  in  the  constantly  bifid  char-^ 
acter  of  the  last  described,  they  correspond  exactly  with  the  barbels  of  L.  dectigonui,  ^ 
but  the  latter  has  apparently  none  on  under  side  of  snout. 

Interspace  between  dorsals  somewhat  variable,  three-fourths  to  seven-eighths  ' 
diameter  of  orbit.  The  anal  begins  two  plates  in  advance  of  second  dorsal.  Pec- 
torals 5i  in  length  of  body,  the  lower  rays  graduated,  four  to  six  of  the  lower  ones 
thickened,  with  exserted  tips.  Ventral  fins  nearly  twice  as  long  in  males  as  in 
females,  in  the  latter  less  than  diameter  of  orbit.  Cauda]  slender.  If  in  head. 
Head  4^  to  4^  in  length.  Dorsal  vi  to  viii-7  or  8 ;  anal  6  or  7 ;  pectoral  15 ;  ventral 
I,  2;  caudal  with  11  rays  and  a  rudiment  of  a  twelfth  below.    Lateral  line  iO. 
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Color,  light  grayish  or  brownish,  pale  below.  A  blaish-black  stripe  from  rostral 
spines  to  front  of  orbit.  Suborbital,  preopercle,  and  opercle  with  nameroas  dark 
spots.  A  dark  blotch  on  the  side,  opposite  middle  of  first  dorsal;  a  faint  dark  bar 
under  the  anterior  and  a  similar  one  under  posterior  part  of  second  dorsal.  Both  dor- 
sals with  indefinite  oblique  dark  bands.  Pectorals  dark  except  the  lower  proximal 
part,  with  narrow  bars  of  black;  yentrals  light  in  females,  dark  in  males;  anal  dark 
posteriorly;  caudal  dark,  faintly  barred. 

Stations  3219,  3225,  3226,  3227,  3255,  3256,  3257,  3258,  3263,  3269,  3279,  32S2,  3309, 
3311,  3313,  and  3330,  located  on  both  sides  of  the  Alaskan  Peninsula  and  both  north 
and  south  of  the  Aleutian  Chain;  depth,  16  to  351  fathoms. 

85.  OdontopyzlB  leptorhynchna  sp.  noY. 

Very  close  to  O.  fretuituB,  with  which  it  agrees  in  the  arrangement  of  plates,  the 
spines  on  head,  and  the  barbels.  It  is  distinguishable  at  once  by  the  elongate 
slender  snout  and  differs  also  in  the  following  numerous  details :  Body  somewhat 
broader  and  more  depressed,  its  greatest  depth  a  little  less  than  two-thirds  its 
greatest  width,  which  occurs  across  preopercular  spines.  The  body  narrows  rapidly 
backward  to  below  spinous  dorsal,  as  in  young  O.  frenaiu»  of  the  same  size.  Compared 
with  O.  frenaiM9  of  the  same  size,  the  plates  on  body  are  much  less  spinous,  the 
superior  and  inferior  lateral  series  and  the  ventral  series  in  some  specimens  bearing 
spines  on  a  few  of  the  anterior  plates  only ;  the  spines  of  dorsal  series  are  lower. 
Five  plates  before  dorsal,  10  under  spinous  dorsal,  2  between  dorsals,  7  under  second 
dorsal,  and  16  on  caudal  peduncle.  The  inferior  lateral  ridges  rise  anteriorly,  greatly 
constricting  the  lateral  face  under  anterior  part  of  spinous  dorsal.  It  then  descends 
slightly  and  becomes  almost  or  qnit-e  obsolete,  the  series  of  plates  ending  behind 
the  upper  pectoral  rays.  In  O.  frenaiuB  the  constriction  of  the  lateral  face  does  not 
occur,  the  ridge  is  strongly  marked  anteriorly,  and  ends  below  middle  of  pectoral 
base.  In  O.  leptarhynchus  we  have  therefore  a  much  narrower  interval  between  the 
anterior  ends  of  the  upper  and  the  lower  lateral  series.  This  interval  is  occupied 
by  but  3  plates,  arranged  in  a  series,  decreasing  in  size  backward. 

The  upper  preopercular  and  the  humeral  spines  are  much  larger  than  in  O. 
frenatua,  the  former  greatly  overpassing  the  second  spine.  The  rostral  spines  are 
similar,  but  the  terminal  plate  is  roughened  but  not  serrate,  the  posterior  spine  not 
ietacbed.  Snout  greatly  produced  into  a  narrow  triangular  piece,  which  overpasses 
'he  snout  for  a  distance  equaling  two-thirds  diameter  of  orbit  in  a  specimen  100  mm. 
ong.  In  si>ecimens  of  O.  frenatus  of  this  length  the  ends  of  the  rostrum  can  barely 
>e  seen  from  below.  A  few  prickles  present  on  upper  side  of  rostrum,  and  the 
tsnal  series  above  pupil.  Minutely  serrated  ridges  on  sides  of  snout,  and  one  below 
lye.  No  prickles  on  top  or  sides  of  head.  Plates  on  branchiostegal  membranes  and 
»n  ^lar  region  smaller  and  more  numerous  than  in  frenatua.  Twenty  plt^tes  on 
Dreast,  without  spines,  or  the  young  with  very  small  ones. 

Head  4  in  length.  Snout  2f  in  head  in  a  specimen  100  mm.  long.  Eye  3i,  equaling 
Longth  of  maxillary.  Interorbital  width  two-thirds  eye.  Branchiostegal  mem- 
branes broadly  united,  extensively  free  laterally.  Joined  to  isthmus  mesially  to 
extreme  posterior  margin,  or  leaving  a  very  narrow  margin  free.  Teeth  present  on 
jaws  and  on  vomer,  none  on  palatines.  Dorsals  vi  to  viii-6  or  7;  anal  6  or  7; 
pectoral  14 ;  ventral  i,  2.  Pectorals  long,  reaching  to  or  beyond  middle  of  spinous 
dorsal,  as  long  as  snout  and  eye.    Yentrals  equaling  length  of  snout. 

Color  darker  than  in  O.  frenatus,  the  under  parts  unmarked  anteriorly,  dotted 
posteriorly  with  brown ;  upper  parts  dark  brown  in  spirits,  with  six  or  seven  more 
or  less  distinct  black  bands,  which  are  margined  narrowly  with  lighter.  A  black 
streak  forward  from  eye,  and  several  black  spots  and  blotches  on  sides  of  head. 
Caudal  blackish.  Soft  dorsal  dusky,  obscurely  marked  with  lighter;  spinous  dorsal 
black,  sharply  blotched  with  pure  white.  Yentrals  and  lower  pectoral  rays  white, 
the  upi>er  part  of  pectorals  with  obscure  bars  of  black. 

A  few  specimens  from  stations  3215, 3219, 3222, 3229, 3259,  3265,  and  3267,  north  and 
south  of  the  Alaskan  Peninsula,  in  32  to  59  fathoms. 
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86.  Xenoohims  triacanthns  Gilbert. 

A  single  specimen  dredged  at  station  3350,  near  Point  Reyes,  Cal.,  at  a  depth  of  75 
fathoms.    In  life  olive  brown,  with  small  pearly  spots  on  back. 

87.  Xenoohima  alaaoanna  sp.  nov. 

Most  nearly  related  to  X,  pentacanihw,  with  which  it  agrees  in  having  a  rostral 
plate  bearing  three  spines  and  in  having  the  branohiostegal  membranea  without  frse 
fold.  It  differs  conspicaously  in  the  broader  head,  with  its  mach  heavier  spines  and 
ridges,  in  the  presence  of  deep  postocular  and  nuchal  pits,  in  the  smooth  breast  and 
cheeks,  in  the  different  coloration  and  fin  rays,  and  in  many  other  details.  Head  4| 
to  4^  in  length ;  width  of  head  equaling  or  slightly  exceeding  length  of  snout  and  eye. 
Depth  of  body  equals  length  of  snout  and  half  eye.  Fin  rays  in  eight  specimens  as 
follows : 
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Pectorals  15  or  16 ;  ventrals  i,  2 ;  lateral  line  39  or  40. 

A  decided  pit  behind  the  eyes,  and  a  deep  transverse  nuchal  depression,  the  two 
separated  by  the  prominent  occipital  region.  Snout  of  moderate  length,  much 
depressed  behind  the  spines,  3]^  to  3}  in  head.  Eye  3  in  head  in  adults.  Interorbital 
space  wider,  much  more  deeply  concave,  the  supraocular  ridges  yety  heavy,  minutely 
roughened,  ending  posteriorly  in  robust  spines.  Rostral  armature  as  in  X  pefnta- 
canihM9f  consisting  of  a  small  apical  plate  bearing  three  small  diverging  spines, 
behind  which  are  two  longer  ones.  Preorbital  with  a  small  spinous  point  directed 
backward.  A  spine  posteriorly  on  bony  bridge  across  cheeks.  Below  this 
the  cheeks  are  entirely  mailed  by  three  rounded  plates,  which  bear  no  spines,  excep 
in  young  specimens,  and  are  so  intimately  Joined  that  the  sutures  are  difficult 
discover.  In  X,  puntacanthus  the  plates  are  much  smaller  and  do  not  entirely  cove: 
the  cheeks,  leaving  soft  areas  surrounding  them,  and  the  two  posterior  plates  bea: 
spines.  Maxillary  3|  in  head,  barely  reaching  front  of  orbit.  Teeth  on  jaws,  yomer.* 
and  palatines.  The  usual  row  of  5  or  6  prickles  on  eyeball.  Preopercle  with 
diverging  spines  at  angle,  a  rounded  lobe  beneath  them.  Spines  and  ridges  otherwi 
as  in  X.pentacanthuBf  but  stronger  and  rougher.  Three  or  four  strong  plates  present 
on  gular  membrane ;  a  few  weak  ones,  or  none,  on  branohiostegal  membrane  mesially^ 
Two  barbels  at  tip  of  each  maxillary,  and  a  pair,  often  double,  on  under  side  o; 
mandible  arising  from  the  margin  of  the  anterior  pair  of  mandibular  pores.  Thi 
symphyseal  pore  has  its  margin  sometimes  provided  with  very  short  barbel-lik 
elevations. 

Space  between  dorsal  ridges  very  deeply  concave  in  front  of  dorsal  fins;  the  singl 
ridge  behind  dorsal  fins  provided  with  very  short,  scarcely  perceptible,  doable  spines. 
Lower  lateral  series  of  plates  continued  forward  to  axil  of  pectorals  (becoming  indis- 
tinct anteriorly  in  X,  pentaoanthus).  Ventral  series  anteriorly  with  few  short  spines 
or  none;  this  series  strongly  spined  in  X.  pentiicanthus.  Plates  on  breast  arranged 
alike  in  the  two  species,  but  iu  X  alasoanus  they  are  more  finely  striate  and  bear 
neither  spines  nor  raised  centers,  except  in  very  young  specimens.  In  X.  pei^iaean- 
thus  the  elevated  centers  may  or  may  not  bear  short  spines.  Seven  plates  before 
dorsal,  8  or  9  under  spinous  dorsal,  2  or  3  between  dorsals,  7  or  8  under  soft  dorsal, 
13  or  14  behind  dorsals.  Distance  from  snont  to  nape  equals  or  slightly  exceeds  dis- 
tance from  nape  to  first  dorsal.  Front  of  anal  under  end  of  spinous  dorsal  or  slightly 
behind  that  point,  more  anteriorly  placed  than  in  X  pentaoanthu9.  Ventrals  2^  to 
2f  in  head.  Lower  pectoral  rays  produced,  with  incised  membranes,  as  long  as  head 
behind  rostral  spines. 
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Color  lighter  than  in  X.  pentacanthus,  more  or  less  finely  speckled  above,  usually 
with  five  or  six  dusky  crossbars  on  back.  A  series  of  linear  dark  blotches  below 
the  lateral  line.  The  head  is  often  finely  speckled  with  brown  and  shows  traces  of 
a  brown  bar  forward  from  eye  to  snout.  Dorsals,  caudal,  and  upperhalf  of  pectoral 
light,  finely  speckled  with  brown,  the  caudal  shaded  with  dusky.  Ventrals  and 
anal  white. 

Taken  rather  abundantly  in  the  vicinity  of  Unimak  Pass,  bofch  north  and  south 
of  the  islands,  at  depths  of  35  to  138  fathoms.  Stations  3216,  3219,  3223,  3225, 3226, 
3257, 3258, 3263,  3309, 3310, 3311, 3313, 3322, 3334, 3336,  and  3339. 

88.  Bathyagoniu  nigrlplnnla  Gilbert. 

In  adult  specimens  tbe  lower  pectoral  rays  show  a  tendency  to  elongate,  as  in 
Xeno€kiru9f  but  the  fin  is  never  distinctly  notched.  The  lower  jaw  always  strongly 
protrudes,  and  the  genus  differs  further  in  the  very  thin  cranial  bones  and  the  inor- 
dinate development  of  the  mucous  system.  In  addition  to  tbe  specific  characters 
mentioned  in  the  original  description,  we  note  that  the  eyeball  does  not  exhibit  the 
usual  row  of  prickles,  and  that  two  barbels  are  usually  present  at  end  of  maxillary, 
either  black  or  white  in  color. 

The  skull  is  firmer  than  indicated  in  the  original  description,  the  mucous  channels 
lees  conspicuous.  Eye  3  in  head.  Interorbital  width  3  in  orbit.  Anterior  part  of 
•apraorbital  ridge  strongly  flattened  and  finely  rugose.    One  occipital  spine  only. 

In  life,  the  body  is  translucent-grayish,  the  fins  blackish,  the  lower  side  of  head, 
the  belly,  the  anal  fin,  and  the  lower  pectoral  rays  bright  blue  with  golden  reflections. 

The  majority  of  the  specimens  were  obtained  north  of  Unalaska  Island ;  it  was 
also  taken  south  of  the  islands,  and  off  the  coast  of  Washington.  Stations  3210, 
3316,  3324,  3325,  3329,  3330,  3331,  3332,  3337,  and  3343;  depths  109  to  483'fathoms. 

89.  Hypaagonns  qnadrioomls  (Cuvier  &,  Valenciennes). 

Taken  north  and  south  of  the  Aleutian  Islands  in  shallow  water;  also  at  one 
station  in  Bristol  Bay.  Stations  3213,  3214,  3217,  3220,  3223,  3224,  3262,  and  3322; 
depths  from  34  to  121  fathoms. 

Onr  specimens  agree  perfectly  with  the  description  of  ffypsagonua  (Cheirag<mu9) 
ffradiens  Herzenstein  (Bull.  Acad.  Imp.  des  Sci.  de  St.  Petersburg,  xiii,  116,  May  29, 
X880)  described  from  the  Gulf  of  Awatscha  in  Kamchatka.  Dr.  0.  A.  Bonlenger, 
of  the  British  Museum,  has  kindly  compared  one  of  our  specimens  with  the  type  of 
^apidophoru9  quadrioamis  Cuvier  &  Valenciennes,  and  states  that  they  are  undoubt- 
edly identical. 

Body  short,  much  compressed,  the  head  also  narrow  and  compressed,  especially 

Sftbove  and  in  front.    Nasal  spines  short  and  strong,  a  slender  barbel  of  varying 

Xen^h  in  front  of  them  on  middle  line  of  snout.    Ocular  region  abruptly  rising 

above  the  short  slender  snout,  tbe  eyes  vertical,  overarched  by  the  supraorbital  rim 

^which  bears  posteriorly  a  strong  vertical  spine.    Interorbital  space  with  a  deep 

median  groove  and  without  ridges,  the  occipital  region  depressed  below  the  bottom 

of  the  groove.    No  deep  pit  on  occiput,  the  space  being  gently  concave  transversely, 

T>onnded  laterally  by  moderate  ridges,  which  bear  posteriorly  a  spine  preceded  by  a 

long  tubercle.    A  strong  spine  at  lower  inferior  border  of  orbit.    A  strong  spine  at 

upper  preopercular  angle  and  three  smaller  ones  below  it.    A  strong  spine  above  the 

hase  of  pectoral,  behind  and  above  which  on  sides  are  two  strong  spines  nearly  in 

line  with  the  upper  lateral  series  of  plates.    Surface  of  opercles  with  a  few  short 

spinous  processes,   but  without  definite  spine.    Vomer    and  palatines  toothless. 

Branchiostegal  membranes  broadly  Joined,  forming  a  free  fold  across  the  isthmus. 

Mouth  narrow,  horizontal,  terminal,  the  lower  jaw  included.    Maxillary  reaching 

vertical  slightly  behind  front  of]  orbit,  3|  in  head.    Eye  large.  3  in  head;  snout  4; 

interorbital  width  over  middle  of  orbit,  ^  head  behind  snout. 

Nape  rising  very  abruptly  from  occiput  to  front  of  dorsal,  the  outline  thence 
descending  to  near  front  of  second  dorsal,  when  it  again  ascends.    The  points  of 
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origin  of  the  two  dorsals  are  therefore  prominent,  the  profile  concave  behind  them. 
Body  deepest  under  first  dorsal  spine,  the  depth  3|  in  length.  Greatest  width  of 
body  near  ventral  outline  immediately  behind  ventral  fin,  5i  in  length. 

A  series  of  small  plates  along  base  of  spinous  and  anterior  portion  of  soft  dorsal, 
bearing  one  spinule  to  each  ray ;  plates  all  concealed,  the  spines  alone  projecting. 
Upper  lateral  series  of  plates  very  small,  bearing  each  a  minute  spinous  point.  This 
series  is  narrowly  separated  from  base  of  spinous  dorsal  and  runs  along  base  of  soft 
dorsal,  the  two  series  uniting  inmiediately  behind  the  latter,  bearing  each  a  pair  of 
diverging  spines.  Lateral  series  with  very  strong  spines,  the  largest  being  the 
anterior  one  of  the  lower  lateral  series.  The  upper  lateral  series  is  incomplete  ante- 
riorly, ending  under  the  eighth  dorsal  spine.  It  is  apparently  completed  by  two  very 
strong  spines,  which  belong,  however,  to  the  series  of  the  lateral  line.  Ventral  series 
of  spines  small,  running  along  inmiediate  base  of  anal  fin,  the  pairs  uniting  behind 
the  anal,  the  resulting  plates  bearing  a  pair  of  spines.  As  in  the  case  of  the  dorsal 
series,  this  union  is  more  or  less  irregular  and  'incomplete,  the  corresponding  plates 
sometimes  failing  to  unite,  and  then  either  maintaining  their  opposite  position  or 
alternating.  Lateral  line  with  few  widely  spaced  pairs  of  pores,  those  of  each  pair 
approximated,  horizontally  instead  of  verticaUy  placed.  The  interspaces  bear  in 
the  posterior  part  of  the  body  a  minute  prickle  each ;  in  the  case  of  the  two  or  three 
anterior  pairs  these  become  very  strong  spines,  nearly  on  a  line  with  the  incomplete 
upper  lateral  series  of  plates.  Anus  anterior,  nearly  midway  between  base  of  ventrals 
and  front  of  anal. 

First  dorsal  spine  vertically  over  upper  axil  of  pectoral.  The  fin  is  rigidly  spread 
in  alcoholic  specimens.  The  third  and  fourth  spines  are  longest  and  about  equal 
length  of  snout  and  eye;  interspace  between  dorsals  equaling  half  length  of  orbit; 
anal  much  longer  than  second  dorsal,  its  first  ray  under  last  dorsal  spine,  its 
last  ray  slightly  in  advance  of  the  last  ray  of  soft  dorsal ;  anal  membranes  deeply 
incised,  especially  anteriorly ;  caudal  short,  rounded ;  pectoral  of  two  distinct  divi- 
sions, the  upper  portion  consisting  of  four  or  five  rays  Joined  by  membrane,  the 
lower  part  of  eight  entirely  disconnected  rays.  These  upper  .and  lower  portions  of 
the  fin  are  used  alternately  in  pushing  the  fish  forward  on  the  bottom,  the  upper 
lobe  bending  downward  and  forward  for  the  purpose.  In  the  aquarium  the  fish 
appears  to  walk,  resting  alternately  on  the  upper  and  lower  pectoral  rays  and  on  the 
front  rays  of  the  anal.  The  longest  pectoral  rays  reach  to  or  just  beyond  front  of 
anal.  Ventrals  short,  not  reaching  vent  in  females,  reaching  to  or  slightly  beyond 
vent  in  males.  Dorsal  ix  to  xi-6  or  7;  anal  9  or  10;  pectoral  13  or  14;  ventral  i,  2; 
caudal  13;  vertebrse  8  -|-28;  lateral  line  7  to  9. 

Color :  Blackish  or  grayish  violet,  paler  below.  Breast  and  belly  in  front  of  vent 
marbled  with  darker.  Anterior  part  of  sides  to  opposite  last  dorsal  spines  dark,  the 
darker  region  limited  by  a  still  darker  band,  which  runs  up  on  the  fin.  Posterior 
part  of  body  paler,  usually  with  throe  darker  crossbars,  the  last  of  which  often 
broadens  out  to  occupy  all  of  the  caudal  peduncle.  Caudal  with  a  dark  bar  at  base 
and  another  at  posterior  margin,  the  extreme  edge  white.  The  dark  vertical  ban 
are  continued  on  to  the  anal  fin;  anal  rays  also  spotted  with  black  near  the  tips. 
Ventral  with  a  black  bar  or  spot  at  base;  sometimes  a  second  on  middle  of  fin. 
Pectorals  iudefinitely  crossbarred,  largely  pale  on  basal  portion.  The  color  varies 
greatly,  the  lighter  areas  on  body  and  fins  often  with  dusky  marblings. 

90.  Podotheoua  aoipenserinns  (Tilesius). 

One  of  the  most  abundant  species  obtained,  occurring  everywhere  in  shallow 
water  around  the  Aleutian  Islands  and  in  Bristol  Bay.  Vertebrce,  13-f-28.  Stations 
3213,  3215,  3216,  3219,  3238,  3239,  3240,  3246,  3248, 3249, 3250, 3251, 3252, 3259, 3264, 3265, 
3266,  3267,  3269,  3271,  3272,  3273,  3278,  3279,  3280, 3281, 3283, 3284, 3285, 3286, 3287, 3290, 
3291,  3293,  3294,  3296,  3298,  3299,  3300,  3301,  3302, 3303, 3309,  and  3334;  depths,  11^  to 
71  fathoms. 
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Family  UPAKTDTDJB. 

91.  Paralipazis  holomelas  sp.  nov. 

Closely  allied  to  P.  oephalus  and  P.  mento,  differing  in  its  nniform.  coloration,  its 
more  inferiorly  placed  horizontal  mouth,  and  the  distinctly  included  lower  Jaw. 
Head  about  5  in  length;  depth  about  6.  Dorsal  58  to  61 ;  anal  54. 
Head  very  large  and  heavy,  with  very  broadly  rounded  snout  and  much  swollen 
occipital  and  nuchal  regions.  The  highest  point  is  over  upper  opercular  angle, 
from  which  the  profile  descends  rapidly  backward,  though  much  less  so  than  in  P. 
eephalM$.  Snout  very  blunt,  evenly  rounded,  very  slightly  projecting  beyond  the 
mouth,  its  width  equaling  the  length  of  snout  and  eye,  half  the  length  of  the  head. 
Eye  two-thirds  interorbital  width,  3f  in  head.  Mouth  large,  horizontal,  quite  at 
lower  side  of  snout,  entirely  below  the  eye ;  maxillary  reaching  a  vertical  slightly 
behind  posterior  margin  of  orbit,  1|  in  head.  Teeth  acute,  arranged  in  oblique 
series  in  each  Jaw,  forming  a  very  narrow  band  in  mandible,  a  broader  band  in  upper 
jaw.  Very  large  mucous  slits  on  head,  5  forming  a  series  from  tip  of  snout  below 
eye  and  across  cheeks,  6  along  mandible  and  preopercle.  Gill-slit  wide,  extending 
from  above  opercular  flap  nearly  to  middle  of  base  of  pectorals,  its  length  2i  in  that 
of  head.  Opercle  forming  posteriorly  a  narrow  angular  flap,  projecting  above  base 
of  pectorals.    No  pseudobranchiffi. 

Vent  below  opercular  flap,  or  somewhat  in  advance  of  that  point,  nearer  to  base 
of  pectorals  anteriorly  than  to  first  anal  ray.    Pectorals  inserted  very  low,  the  base 
of  upper  lobe  vertical,  the  base  of  notch  and  lower  lobe  horizontal,  the  npper  end  of 
base  below  the  level  of  the  eye.    Pectorals  with  two  wholly  distinct  lobes,  the  inter- 
space without  free  membranous  margin,  the  skin  of  abdomen  directly  continnous  at 
tbis  point  with  that  of  shoulder  girdle.    On  dissecting  off  the  integument,  however, 
the  interspace  between  the  lobes  is  seen  to  be  provided  with  two  or  three  short, 
^widely  spaced  rays,  as  in  all  other  species  examined  by  us.    The  upper  lobe  is  long, 
leaching  beyond  front  of  anal,  with  the  rays  close  set,  18  in  number,  included  in 
"the  membranes  to  their  tips.    Lower  lobe  consisting  of  five  or  six  slender,  almost 
ffiamentous  rays,  the  longest  reaching  front  of  anal,  all  of  them  free  to  the  base, 
without  connecting  membrane.    Anterior  (lower)  ends  of  shoulder  girdles  approxi- 
xnate,  the  rays  separated  by  a  distance  equaling  half  diameter  of  pupil.    Dorsal 
l>eg^nning  above  base  of  pectorals. 

Color  uniformly  black,  including  fins  and  lining  of  mouth  and  gill-cavity. 
Two  specimens,  95  and  100  mm.  long,  from  north  of  Unalaska  Island;  depths  406 
luid  1,625  fathoms;  stations  3308  and  3332. 

92.  Paralipaiia  ulochir  sp.  nov. 

Differing  from  other  Pacific  species  in  the  high  insertion  of  the  pectorals  and  their 

short  horizontal  limb,  and  from  P.  holomelas  in  having  the  fins  not  divided  into  two 

separate  lobes.    In  general  appearance  greatly  resembling  P.  holomeltu,  being  also 

^iniformly  black  in  color,  having  the  same  broadly  rounded  snout,  horizontal  month 

urith  included  lower  jaw,  and  prominent  occipital  and  nuchal  region.    The  maxillary 

Teaches  vertical  just  behind  pupil  and  is  contained  2^^  times  in  head.    Teeth  acute, 

in  rather  broad  bands  in  both  jaws.    Snont  broad  and  short,  very  slightly  projecting 

beyond  the  mouth,  the  distance  from  tip  of  snout  to  front  of  eye  4^  in  length  of  head. 

Eye  large,  3  to  3^  in  head,  nearly  twice  the  bony  interorbital  width.    Gill-opening  a 

narrow  slit,  restricted  to  area  above  base  of  pectorals,  not  longer  than  diameter  of 

pupil.    Opercle  forming  a  short  pointed  lobe  posteriorly,  which  touches  base  of 

npper  pectoral  ray.    The  head  is  denuded  of  skin,  so  the  nature  of  the  mucous  pores 

can  not  be  made  out. 

Dorsal  beginning  above  upi>er  base  of  pectorals.  Pectorals  placed  higher  than  in 
any  other  species  known,  its  base  describing  a  gentle  even  curve,  convex  backward, 
horizontal  for  a  very  short  distance  anteriorly.  Its  upper  end  is  above  level  of  pupil, 
and  its  lower  anterior  end  is  vertically  below  posterior  margin  of  orbit.    The  upper 
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and  lower  rays  of  the  fin  are  fine  and  crowded,  the  middle  third  of  the  base  being 
occupied  by  4  or  5  more  widely  spaced  rays.  The  fin  has  25  rays,  of  which  9  belong 
to  the  lower  lobe.  The  upper  lobe  extends  beyond  origin  of  anal  fin.  None  of  the 
rays  are  free.  The  lower  anterior  ends  of  the  pectorals  are  closely  approximated, 
without  perceptible  interspace.  Vent  anterior  in  position ;  a  distinct  though  short 
anal  papilla.  Distance  from  vent  to  anterior  end  of  pectoral  base  one-third  its 
distance  from  front  of  anal.  Head  about  5  in  length,  equaling  the  depth.  Dorsal 
about  6^.  Anal  about  60.  Longest  specimen  85  mm.  Uniformly  black,  including 
mouth  and  branchial  cavity. 

The  types  of  this  species  were  taken  by  the  Albatross  in  1890  in  the  Golf  of  Cali- 
fomia,  station  3010 ;  depth,  1,005  fathoms.  A  single  young  specimen  taken  in  Alaska 
north  of  Unalaska  Island,  station  3332 ;  depth  406  fathoms. 

93.  ParcUiparia  oephalua  Gilbert. 

Several  more  or  less  mutilated  specimens  were  taken  north  of  Unalaska  Island  and 
near  Port  Reyes,  Cal. ;  stations  3225,  3330,  and  3348;  depths  284  to  455  fathoms. 

In  this  species  the  i>ectoral  is  inserted  very  low,  its  upper  edge  entirely  below  the 
eye.    The  lower  Jaw  shuts  within  the  upper,  but  the  symphysis  protrudes.    The  dis- 
proportion in  size  of  head  and  body  is  more  exaggerated  in  the  young  than  in  adnlts. 
In  very  small  examples  the  head  is  almost  spherical,  diminishing  abmptly  to  the^ 
very  slender  tail.    No  pseudobranchie. 

94.  Careprootua  ectenea  sp.  nov. 
An  extremely  elongate  form ;  depressed,  but  narrow  anteriorly ;  the  head  as 

from  above  appearing  shovel-shaped,  with  truncate  snout.  The  nape  is  not  eleva 
and  the  cheeks  are  not  gibbous.  The  width  anteriorly  everywhere  exceeds  th 
depth.  The  mouth  is  inferior  and  transverse,  overlapped  by  the  short, 
snout  for  a  distance  equaling  diameter  of  pupil;  the  width  of  mouth  nearly  twi< 
distance  from  symphysis  of  lower  jaw  to  angle  of  mouth,  the  latter  reaching  y< 
from  about  front  of  pupil.  Teeth  small,  weakly  tricuspid,  in  narrow  bands,  th 
lower  jaw  containing  10  series  in  each  half,  the  upper  11.  Eye  large,  contained  1; 
times  in  total  interorbital  width,  equaling  length  of  snout,  contained  3^  times  i 
head.  Nostril  with  a  very  short  tubular  rim.  Mucous  pores  large;  textnre  of  h 
and  body  firmer  than  in  most  deep-sea  liparids.  Gill-opening  reduced  to  a  narro 
slit  entirely  above  the  pectorals,  its  width  equaling  one-half  diameter  of  orbit. 
Opercle  produced  into  a  narrow  spinous  process,  forming  with  its  membranous  flap 
a  quadrate  projection  over  middle  of  slit. 

Disk  small,  under  the  opercles  and  posterior  part  of  cheeks,  round  in  shape,  slightly 
smaller  than  eye,  its  diameter  one-fourth  length  of  head.  The  vent  is  separated 
from  disk  by  about  two- thirds  diameter  of  disk.  Distance  from  vent  to  front  of 
anal,  one-half  its  distance  from  tip  of  snout.  Head  5^  in  total  length ;  depth  of 
head,  two-thirds  its  length ;  width  of  head,  three- fourths  its  length.  Body  extremely 
slender,  its  depth  at  middle  of  total  length  equaling  diameter  of  eye;  at  base  of 
caudal  equaling  two-thirds  diameter  of  pupil.  Dorsal  beginning  slightly  behind  axil 
of  pectorals.  Distance  from  origin  of  anal  to  tip  of  snout  one-half  its  distance  from 
base  of  caudal.  Upper  lobe  of  pectorals  extending  slightly  past  front  of  anal,  the 
lower  lobe  to  opposite  the  vent.  Rays  of  lower  lobe  partly  free.  Dorsal  with  about 
51  rays,  pectorals  with  29.  Color  nearly  uniform  dusky-brownish;  lighter  on  snout, 
belly,  and  under  side  of  head.    Mouth,  gill-cavity,  and  peritoneum  white. 

Three  specimens,  the  largest  78  mm.  long,  from  north  of  Unalaska  Island,  station 
3331;  depth  350  fathoms. 

95.  Careprootua  coUetti  sp.  nov. 

Closely  related  to  C.  reinhardtif  from  which  it  differs  principally  in  the  elongation 
and  exsertion  of  the  lower  pectoral  rays.  These  extend  in  all  specimens  to  or  nearly 
to  the  origin  of  the  anal  fin,  and  are  always  free  for  the  greater  part  of  their  length. 
The  head  is  blunt  and  heavy,  with  sub  vertical  cheeks-  and  bluntly  roonded  snout, 


**" 


ICHTHYOLOGICAL  C0LLECTI0N8  OF  THE  ALBATROSS.   443 

the  latter  not  projecting  beyond  the  mouth.  Nape  not  elevated.  Mouth  tenninal 
at  lower  side  of  snout,  slightly  oblique,  its  lateral  cleft  about  two-thirds  its  width. 
Lower  jaw  shutting  within  the  upper.  The  angle  of  mouth  reaches  a  Vertical  midway 
between  front  of  eye  and  front  of  pupil.  Teeth  lanceolate,  acute,  without  trace  of 
basal  cnsps. 

Head  5  in  length ;  greatest  depth  (at  occiput)  6.  Diameter  of  eye  equals  length 
of  snout,  3f  in  head,  If  in  interorbital  width.  Gill-opening  a  narrow  slit  entirely 
above  base  of  i>ectorals,  its  length  three-fourths  diameter  of  eye.  The  opercle  is 
produced  posteriorly  into  a  rounded  lobe,  which  overlaps  the  gill-opening.  Disk 
oblong,  of  moderate  size,  placed  under  the  posterior  part  of  head  behind  the  eyes, 
forming  in  alcoholic  specimens  a  very  deep,  cup-shaped  depression  with  incurved 
edges.  Diameter  of  disk  about  equaling  that  of  eye ;  disk  separated  from  vent  by 
half  its  diameter. 

Upper  pectoral  lobe  reaching  origin  of  anal  fin ;  the  rays  of  lower  lobe  elongate 
and  extensively  free,  longer  than  upper  lobe  and  reaching  to  or  nearly  to  front  of 
anal.  The  intermediate  rays  are  not  as  short  as  in  C,  reinhardti,  and  hardly  form  a 
separate  division  of  the  fin,  the  rays  being  gradually  and  uniformly  shortened  from 
above  downward  to  origin  of  lower  lobe.  Pectoral  rays  29.  Dorsal  beginning 
immediately  behind  the  head.  Distance  from  tip  of  snout  to  origin  of  anal  3f  in 
length.  Series  of  conspicuous  mucous  pores  on  head,  as  in  C,  reinhardti.  Color  in 
spirits,  dusky ;  the  tip  of  snout,  under  side  of  head,  opercles,  abdomen,  and  posterior 
portion  of  vertical  fins  black ;  inside  of  mouth  and  gill -cavity  dusky ;  peritoneom 
black. 

Five  specimens,  the  longest  85  mm.,  from  station  3338,  south  of  Alaska  Peninsula; 
depth  625  fathoms. 

Named  in  honor  of  Prof.  Robert  Collett,  the  distinguished  author  of  the  Fishes  of 
the  Norwegian  North  Atlantic  Expedition. 

96.  CareprootuB  phastna  sp.  nov. 

Closely  related  to  Careprootus  gpectrum  Bean,  from  the  same  region ;  differing  in  the 

Diuoh  larger  sucking  disk  and  the  narrower  gill -slit,  the  latter  confined  to  area  above 

base  of  pectorals,  its  anterior  margin  formed  of  the  broadly  and  evenly  rounded 

opercular  lobe.      Head  broad  and  flat  above,  subquadrate,  with  nearly  vertical 

oheeks.    Snout  very  obtuse,  broadly  rounded,  much  blunter  than  in  C.  spectrum,  very 

slightly  overlapping  the  mouth.    Width  of  snout  1|  iu  length  of  head.    Mouth  very 

\>road,  somewhat  oblique,  reaching  a  vertical  from  slightly  behind  front  of  eye,  its 

^width  more  than  twice  the  amount  of  lateral  cleft  taken  axially.    Teeth  minute, 

«boute,  in  a  moderate  band  in  each  jaw,  arranged  in  oblique  series  within  the  baud. 

Nostril  opening  in  a  short  but  conspicuous  tube,  the  tube  absent  and  the  pore 

Bmaller  in  C.  epectrum.    Eye  4  in  head,  2  in  total  interorbital  width.    Mucous  pores 

Bmall.    Gill-slit  short,  slightly  less  than  diameter  of  orbit,  overlapped  for  almost 

its  entire  extent  by  the  broadly  rounded  opercular  flap,  its  inferior  margin  attached 

to  base  of  upper  pectoral  ray. 

Sucking  disk  comparatively  large,  much  larger  than  in  C.  npectrum,  1^  times  the 
diameter  of  the  eye,  3^  in  head.  It  is  very  nearly  round,  the  transverse  diameter 
equaling  or  slightly  exceeding  the  longitudinal  diameter.  Vent  immediately  behind 
edge  of  sucking  disk.  Anal  papilla  slender,  half  as  long  as  diameter  of  eye.  Pec- 
toral fin  very  broad,  barely  reaching  front  of  anal,  the  lower  rays  equaling  the 
upper,  extensively  free  at  tip ;  34  rays  in  the  pectoral  fin,  the  lower  lobe  containing 
8  or  9.  Dorsal  beginning  behind  the  gill-opening  at  a  distance  equaling  diameter  of 
eye,  the  fin  with  53  rays.  Skin  exceedingly  soft,  thick,  and  lax  in  the  alcoholic 
specimen,  forming  folds  on  head  and  body  and  concealing  the  rays  of  the  fins.  Color 
uniform  white  in  spirits. 

Two  specimens,  80  to  85  mm.  long,  from  Bristol  Bay,  stations  3254  and  3256;  depths 
46  and  49  fathoms. 
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97.  CareprootuB  ostentmn  sp.  nov. 

Differing  fh>m  C.  spectrum  in  the  minute  size  of  the  sucking  disk,  which  is  lednced 
to  a  mere  rudiment  entirely  concealed  by  the  anterior  (lower)  lobes  of  the  pectoral 
fins,  about  1  mm.  in  diameter  in  a  specimen  78  mm.  long.  The  snout  is  longer  and 
more  pointed  than  in  C.  phasma  or  C,  spectrum,  its  width  little  greater  than  its 
length,  2i  in  head.  Month  with  very  distinct  lateral  cleft,  its  width  less  than  its 
length.  Maxillary  reaching  a  vertical  line  crossing;  orbit  behind  pupil,  ly%  in  head. 
Teeth  minute,  in  narrow  bands,  indistinctly  tricuspid.  Eye  equaling  length  of  snout, 
li  in  total  width  of  interorbital  area.  The  true  bony  interorbital  width  is  much 
narrower  than  this.  The  epidermis  of  the  head  is  largely  lost,  and  the  width  of  the 
gill-slit  can  not  be  determined.  A  short  nostril  tube.  Fins  as  in  C.  spectrum  and 
C.  phasma.  Skin  loose,  thinner  than  in  C,  phasma.  Color  white  or  slightly  brownish, 
minutely  punctnlate  with  black. 

Three  specimens  from  north  of  Unalaska  Island,  stations  3324  and  3331 ;  depths 
109  and  350  fathoms. 

98.  CareprootUB  BimuB  sp.  no  v. 

A  species  with  very  heavy  head  and  body  and  inferior  transverse  mouth,  over- 
lapped by  the  thick  ronnded  snout.  The  appearance  is  much  that  of  Rhinoliparis 
harltulifer,  but  the  anterior  parts  are  much  heavier,  the  nape  more  elevated,  the 
snout  shorter  and  blunter,  and  the  latter  without  barbels.  The  snout  extends 
beyond  front  of  eyes  for  a  distance  (measnred  azially)  equal  to  two- thirds  diameter 
of  orbit,  and  projects  beyond  the  mouth  for  one-half  that  distance.  Mouth  trans- 
verse, its  width  nearly  twice  the  distance  from  symphysis  of  lower  jaw  to  angle  of 
mouth,  the  latter  reaching  a  vertical  midway  between  front  of  eye  and  pupil. 
Teeth  indistinctly  tricuspid,  in  narrow  bands,  11  or  12  series  in  each  half  of  lower 
Jaw,  8  or  9  in  the  npper.  Nostrils  without  tube.  Eye  large,  one-third  length  of 
head,  equaling  snout,  11  in  total  interorbital  width.  Gill-slit  moderate,  two-fifths 
of  it  opposite  upper  pectoral  rays,  its  width  two-thirds  diameter  of  eye.  The 
operole  is  prolonged  into  an  acute  lobe  overlapping  middle  of  slit. 

Disk  rather  small,  round,  under  posterior  part  of  eye;  its  diameter  seven-ninths 
that  of  eye.  Vent  immediately  behind  it,  equidistant  from  front  of  anal  and  angl 
of  mouth.  Pectorals  inserted  high,  the  upper  edge  on  a  level  with  the  middle  o 
eye.  The  fin  is  continuous,  the  median  rays  greatly  shortened,  the  lower  ones  agai 
longer,  with  exserted  free  tips.  The  upper  lobe  extends  beyond  f^ont  of  anal  an 
equals  length  of  head  behind  snout.  The  lower  rays  are  two-thirds  the  length  o 
the  upper  ones.  Pectoral  with  33  rays.  Origin  of  dorsal  fin  Just  behind  axil  of  pec 
torals,  continuous  posteriorly  with  the  caudal  fin,  which  is  very  narrow  and  no 
distinct.  Origin  of  anal  at  end  of  first  third  of  length.  Whitish  or  light 
dusky  posteriorly  on  body  and  fins.    Mouth,  gill-cavity,  and  peritoneum  white. 

One  specimen,  80  mm.  long,  from  north  of  Unalaska  Island,  station  3331; 
350  fathoms. 

GYRINICHTHYS  gen.  nov.     (LIPARIDID^.) 

Teeth  simple,  not  tricuspid.    Body  attenuate  posteriorly,  as  in  Pardliparis,  th 
tail  scarcely  distinct.    Disk  small  under  the  posterior  part  of  the  head ;  the  ven 
immediately  behind  it.    Pectorals  without  anterior  lobe,  the  rays  progressively 
shortened,  none  of  them  exserted  or  with  free  tips.    Gill-openings  reduced  to 
minute  round  pore,  well  above  base  of  pectorals.    (Type  G.  minytremus  sp.  nov.) 

99.  Oyrinlchthys  minytremuB  sp.  nov. 

Body  in  the  type  greatly  distended  with  eggs ;  the  original  shape  difficult  to  ascer- 
tain, tapering  posteriorly  into  an  extremely  slender  compressed  tail.  Head  slender,  not 
greatly  depressed,  the  depth  and  width  about  equal.  Nuchal  region  not  elevated, 
the  profile  rising  but  little  behind  the  snout,  which  is  blunt,  with  almost  vertical 
profile.  Month  very  small,  almost  entirely  transverse  at  end  of  snout,  with  but  little 
lateral  cleft,  the  angle  of  mouth  scarcely  reaching  vertical  from  nostril.     Jaws 
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eyen;  the  snout  very  slightly  protruding  beyond  premaxillaries.  Teeth  slender, 
acicalar,  without  cusps,  the  inner  teeth  longest.  Bands  of  teeth  very  narrow,  with 
but  five  or  six  oblique  series  in  each  half  of  each  jaw.  The  teeth  are  directed  back- 
ward, but  are  scarcely  depressible.  Nostrils  without  tube.  Eye  large,  1^  in  total 
interorbital  width,  equaling  length  of  snout.  Gill-opening  a  small  pore,  scarcely 
larger  than  nostril,  well  separated  from  upper  margin  of  pectoral.  Disk  of  moderate 
size,  round,  its  diameter  equaling  half  length  of  head.  Vent  close  behind  disk,  sepa- 
rated from  it  by  one-sixth  its  distance  from  front  of  anal  fin. 

Pectoral  small,  its  upper  edge  on  a  level  with  lower  margin  of  eye,  the  two  fins 
converging  under  the  throat,  the  anterior  rays  progressively  shortened,  all  included 
irlthin  the  membrane.  Dorsal  without  any  detached  anterior  portion,  beginning 
well  behind  the  head,  at  a  distance  from  gill-opening  equaling  one-half  length  of 
head.  Like  the  anal,  it  is  continuous  with  the  very  narrow  caudal  fin,  there  being  no 
notch  or  e  v  ident  separation  between  them.  Distance  from  tip  of  snout  to  frt>nt  of  anal 
If  in  distance  of  latter  from  base  of  caudal.  Dorsal  with  about  45  rays.  Caudal  with 
a  very  narrow  base,  containing  apparently  14  rays,  its  length  equaling  that  of  snout 
and  eye.  Color  light  brownish,  everywhere  dusted  with  minute  black  specks,  which 
are  largest  on  back  and  tail.    Lining  of  mouth  and  gill-cavity  and  peritoneum  white. 

A  single  specimen,  67  mm.  long,  from  station  3331,  north  of  Unalaska  Island; 
depth  350  fathoms. 

Eggs  large,  visible  through  the  abdominal  wall,  about  3^  mm.  in  diameter. 

RHINOLIPARIS  gen.  nov.     (LIPARIDID^.) 

Allied  to  ParalipariSj  from  which  it  differs  in  the  greatly  produced  snout,  which 
xnuch  overlaps  the  month  and  bears  at  its  tip  a  pair  of  barbels.  No  sucking  disk. 
^ent  anterior,  between  the  pectoral  fins.  Pectorals  deeply  notched,  continuous. 
Crill-openings  narrow,  mostly  above  the  pectorals.  Teeth  acute,  in  a  broad  band  in 
«ach  jaw,  arranged  in  oblique  series  within  the  band.     (Type  H.  harbulifer  sp.  nov.) 

:iOO.  Rhinollparls  barbollfer  sp.  nov. 

Slender,  compressed,  the  greatest  depth  just  in  front  of  dorsal,  the  nuchal  region 
not  greatly  swollen.  Body  tapering  into  an  extremely  slender,  almost  filainentons 
tail.  Mouth  small,  horizontal,  inferior,  overpassed  by  the  broadly  rounded,  very 
soft  snout  for  a  distance  equaling  diameter  of  pupil.  At  the  tip  of  the  snout,  sepa- 
rated by  a  space  half  as  wide  as  pupil,  are  two  barbels  directed  forward,  each  as 
long  as  the  interspace.  Maxillary  reaching  vertical  from  posterior  border  of  orbit, 
2i  in  head.  Eye  large,  slightly  less  than  one  third  head.  Bony  portion  of  inter- 
orbital width  narrow,  three-fourths  diameter  of  pupil.  Gill-slit  narrow,  beginning 
opposite  upper  pectoral  rays,  two-thirds  diameter  of  orbit.  No  pseudobranchice. 
Opercle  prolonged  posteriorly  into  a  narrow  pointed  flap.  Round  mucous  pores 
along  under  side  of  snout  and  suborbital  and  on  under  side  of  mandible. 

Pectorals  of  two  lobes,  the  lower  narrow,  containing  but  4  or  5  rays,  the  upper 
with  about  15,  one  or  two  widely  spaced  rays  connecting  the  two,  none  of  the  rays 
firee.  The  fin  is  inserted  high,  the  upper  end  of  base  on  a  level  with  upper  edge  of 
pupil.  Below,  the  fins  are  not  approximated  as  closely  as  usual,  the  lowermost  rays 
of  the  two  fins  separated  by  an  interspace  as  wide  as  pupil,  inserted  vertically  below 
middle  of  cheeks.    The  dorsal  originates  slightly  in  front  of  gill-slit. 

Vent  anterior  in  position,  its  distance  from  front  of  pectorals  two-fifths  its  distance 
from  front  of  anal  fin.  Head  5|  in  length ;  depth  7.  Length  of  specimen  described 
85  mm.  In  spirits,  light  gray,  dusky  along  bases  of  dorsal  and  anal  fins,  and  on  the 
nape.  The  black  lining  of  abdominal  cavity,  gill-cavity,  and  mouth  can  be  seen 
through  the  transparent  integuments.  Eye  also  black.  Barbels  transparent,  hence 
very  inconspicuous. 

Several  specimens  taken  north  of  Unalaska  Island,  stations  3227,  3325,  3326,  3329, 
3330,  3331,  and  3332;  depths  225  to  576  fathoms. 
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101.  Lipaxis  pulchellns  (Ayres). 

A  single  Bpecimen  dredged  in  Bristol  Bay,  Alaska,  station  3269;  depth  16  fathoms. 

102.  Liparis  oyclopus  Gttnther. 

Two  specimens  from  Bristol  Bay,  Alaska  (station  3230;  depth,  3i  fathoms),  are 
referred  to  this  species.  Garman  places  L.  oyclopus  in  the  synonymy  of  L,  cdlliodon, 
but  our  specimens  are  undoabtedly  distinct  from  the  species  described  by  Garman 
nnder  this  name  (Discoboli,  p.  54,  pi.  vi,  figs.  1-5)  from  a  specimen  said  to  originate 
firom  San  Francisco.  Onr  Alaska  specimens  are  much  more  slender,  with  wide, 
depressed  head,  withoat  nuchal  elevation,  with  the  dorsal  fin  beginning  posteriorly 
slightly  in  front  of  the  vertical  from  the  vent,  and  the  disk  separated  ftom  the  vent 
by  a  distance  less  than  its  own  diameter.  The  month  is  also  much  smaller,  not  at  all 
oblique,  its  angle  in  advance  of  vertical  from  front  of  oye.  Dorsal  33;  anal  30; 
caudal  12 ;  pectoral  29.  Gill-slit  extending  downward  to  opposite  the  upper  three  or 
four  pectoral  rays.    Dorsal  and  anal  fins  not  Joined  to  caudal.    Disk  2^  in  head. 

103.  Lipaxla  agassiaii  Putnam. 

Several  young  examples  were  dredged  in  Bristol  Bay,  Alaska;  stations  3241,  3247 
and  3301 ;  depths  14  and  17  fathoms. 

104.  Liparis  cyoloatignia  sp.  nov. 

A  robust,  compressed  species,  with  broad,  gently  convex  head,  the  nape  not  ele- 
vated, a  comparatively  wide  gill-opening,  a  single  continuous  dorsal  fin,  the  dorsal 
and  anal  broadly  joined  to  the  caudal,  and  the  coloration  peculiar.  Profile  gently 
and  evenly  declining  from  nape  to  end  of  premaxillary  processes,  thence  descending 
more  steeply  to  tip  of  snout.  Interorbital  space  very  wide,  equaling  length  of  snout 
and  half  of  eye,  2f  in  head.  Distance  from  tip  of  snout  to  front  of  exposed  portion 
of  eye  2i^{f  in  head. 

Head  3}  in  length.  Mouth  terminal,  broad  and  transverse  with  but  little  lateral 
cleft,  the  two  jaws  equal,  the  lower  not  included.  The  maxillary  is  entirely  bound 
down  by  skin  of  head,  reaching  vertical  from  front  of  pupil,  the  angle  of  mouth  in 
advance  of  eye.  Bands  of  teeth  extremely  broad,  the  teeth  very  small,  all  tricuspid, 
the  outer  ones  minute,  those  toward  inner  margin  of  jaw  increasing  in  size.  The 
anterior  series  in  each  jaw  are  nearly  transverse,  the  lateral  series  becoming  succes- 
sively more  and  more  oblique,  the  uppermost  nearly  parallel  with  the  jaw;  about  20 
series  in  each  side  of  lower  jaw,  30  on  each  side  of  upper  jaw.  The  width  of  band 
in  upper  jaw  equals  two- thirds  diameter  of  exposed  portion  of  eye,  which  is  one- 
fourth  length  of  snout,  two-sevenths  interorbital  width.  Nostrils  without  tube. 
Lower  lip  distinct  on  lateral  three-fifths  or  two-thirds  of  mandible.  Gill-opening 
wide,  extending  downward  to  opposite  base  of  fifteenth  pectoral  ray,  the  length  of 
the  slit  2}  in  head.  Disk  large,  oblong,  it«  longitudinal  diameter  2^  in  head,  equaling 
its  distance  from  anus  and  twice  the  distance  of  the  latter  from  base  of  first  anal 
ray.    Pyloric  ccBca  28. 

Pectoral  very  broad,  inserted  low,  its  upper  margin  on  a  level  with  premaxillaries, 
much  below  the  eye.  The  rays  decrease  but  little  in  length  from  the  first  to  the 
twentieth,  and  form  a  very  broad  evenly  rounded  lobe.  Below  the  twentieth  the 
rays  decrease  gently  and  have  exserted  tips,  until  the  shortest  ray  equals  two-thirds 
the  longest  upper  ray.  There  follow  three  or  four  somewhat  longer  rays,  the  tips 
still  further  exserted,  then  four  or  five  rays  which  decrease  ifapidly,  the  shortest 
anterior  one  equaling  diameter  of  eye.  Longest  pectoral  ray  1|  in  head.  Base  of 
first  dorsal  ray  in  a  vertical  passing  through  axU  of  pectoral.  Longest  dorsal  ray 
Ijl  in  head,  the  last  rays  rapidly  shortened  so  as  to  produce  a  notch  at  union  with 
the  caudal,  the  last  ray  less  than  two-thirds  the  longest,  the  dorsal  membrane  join- 
ing at  end  of  basal  third  of  caudal.  The  anal  fin  is  equal  in  height  to  the  dorsal,  but 
the  last  rays  are  but  little  shortened,  so  that  no  notch  exists  posteriorly.  It  forms  a 
much  broader  union  with  the  caudal,  which  it  joins  at  the  end  of  its  basal  two- 
thirds.    Caudal  broad,  rounded,  the  outer  rays  four-fifths  the  length  of  middle  rays. 
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which  eqaal  the  length  of  head  without  the  snoat.  Dorsal  44 ;  anal  34 ;  pectoral  42; 
eandal  14. 

ColoTB  in  life:  OlivaceouB  above,  overlaid  with  light  grayish.  Belly  and  lower 
ride  of  head  light  yellow.  Body  and  fins  with  large  brownish- red  spots  and  blotches, 
Qsnally  ronndish,  each  having  a  darker  margin  surrounded  with  a  light  ring. 

A  single  specimen,  360  mm.  long,  from  Bristol  Bay  (station  3252),  in  29^  fathoms. 

105.  laipariB  iucenaifi  sp.  nov. 

Liparis  calliodon  Garman,  The  Discoboli,  Mem.  Mns.  Comp.  Zool.  xiv.  No.  2, 
p.  54;  not  Cychpterus  callyodon  Pallas. 
Numerous  specimens  dredged  by  the  AlbatroB$  in  the  Straits  of  Fuca  on  a  subse- 
quent expedition  (August,  1891)  serve  as  the  types  of  this  species.  It  is  probably  the 
ttme  as  that  described  by  Garman  as  Liparis  calliodonf  his  description  being  based 
on  specimens  ''said  to  have  been  taken  near  San  Francisco.''  It  is  not  evident  from 
the  text  whether  the  same  specimens  served  as  basis  for  the  figures  (plate  vi,  figs. 
1-6),  concerning  which  we  have  no  separate  data. 

Following  is  a  description  of  the  types  from  Alhatraea  Station  3451,  Straits  of 
Fuca,  depth  106  fathoms :  Moderately  elongate,  compressed ;  head  depressed,  with  the 
gibboQs  snout  and  occiput  separated  by  the  depressed  interorbital  area  which  forms 
a  shallow  transverse  groove.    Snout  not  blunt,  the  mouth  terminal,  nearly  horizon- 
tal, with  included  mandible,  the  maxillary  reaching  to  or  nearly  to  the  vertical 
fiom  front  of  pupil,  3  in  head.    Teeth  all  tricuspid.    Eye  of  moderate  size,  contained 
^}  in  length  of  head,  1  to  1^  times  in  bony  interorbital  width,  If  times  in  snout.    The 
posterior  nostril  without  tube,  the  anterior  with  a  short  tube,  less  than  diameter  of 
pQpil.    Gill-slit  comparatively  wide,  its  width  equaling  length  of  snout  and  half 
^ye,  overlapi>ed  by  a  conspicuous  triangular  prolongation  of  the  opercle.    The  slit 
extends  down  to  opposite  the  upper  third  of  the  pectoral  fin. 

Disk  circular,  of  rather  small  size,  distant  from  tip  of  snout  1|  times  its  own 
diameter,  from  vent  1^  times.  Diameter  of  disk,  2|  times  in  head.  Distance  from  tip 
^  snout  to  vent,  If  to  If  in  distance  from  tail. 

Pectorals  extending  to  a  vertical  midway  between  vent  and  front  of  anal.  Lower 
^ys  produced,  forming  a  narrow  distinct  lobe.  The  first  5  dorsal  rays  spinous, 
unsegmented,  shorter  than  the  succeeding  segmented  rays,  from  which  they  are  not 
separated  by  notch.  Dorsal  and  anal  free  from  caudal,  the  last  rays  being  rapidly 
shortened,  giving  a  rounded  contour  to  the  posterior  portions  of  the  two  fins. 

Head  3^  to  Si  in  lengrth;  depth  4  to  4f ;  dorsal  v,  30;  anal  28  or  29;  caudal  18  or 
20;  pectoral  38  or  39. 

Two  styles  of  coloration  are  observed :  One,  plain  olive-brown,  with  minute  dark 
points,  whitish  below;  the  other,  with  numerous  narrow  lengthwise  streaks  of 
Ught  oUve  and  dark  olive-brown,  which  extend  forward  on  top  and  sides  of  head; 
in  both  cases  the  belly  is  whitish  and  the  fins  dusky,  mottled  with  darker,  the 
mottlings  forming  indistinct  crossbars  on  the  caudal  fin. 

106.  Neoliparla  callyodon  (Pallas.) 

Liparis  mucosus  Garman,  The  Discoboli,  Mem.  Mus.  Comp.  Zool.  xiv,  No.  2,  p. 
52 ;  p.  52 ;  not  of  Ayres. 
Several  young  specimens  were  taken  from  under  stones  between  tidemarks  at 
Unalaska  May  24  and  June  16,  1890. 

BATHYPHASMA  gen.  nov. 

A  deep-sea  Liparid,  difierin^  from  typical  members  of  the  genus  Liparis  in  having 
the  teeth  long  and  slender,  acuminate,  sharp,  with  no  trace  of  lateral  lobes.  The 
ventral  disk  is  large,  and  occupies  the  position  usual  in  Liparis,  An  approach 
to  the  condition  here  found  is  evident  in  Actinochir  major,  in  which,  according  to 
Liitken,  the  teeth  are  at  first  tricuspid,  becoming  mostly  simple  with  age.  In 
Baihifpkasma  the  ventral  disk  is  simple,  without  the  intramarginal  papillsB  which 
are  usually  present  in  Liparis  and  correspond  to  the  tips  of  the  spines  and  rays. 


448       BEPOBT   OF   COMMISSION  EB   OF   FISH   AND   FI8HEBIES. 

107.  Bathyphaama  ovigeniin  sp.  nov. 

Occipital  region  greatly  elevated,  the  upper  profile  of  head  strongly  decnrved 
above  the  orbits,  a  line  from  occiput  to  end  of  premaxillary  processes  forming  an 
angle  of  45  degrees  with  axis  of  body.  In  front  of  tips  of  premaxillary  proceesefl 
the  snout  descends  almost  vertically.  Posteriorly  the  body  tapers  uniformly  and 
slowly,  the  width  of  base  of  tail  equaling  one-half  diameter  of  eye.  Length  of  head 
equaling  depth  of  body,  3 J  in  length.  Mouth  large,  horizontal,  not  overpassed  by 
the  snout;  the  lower  jaw  slightly  shorter  than  the  upper,  not  distinctly  included. 
The  maxillary  reaches  a  vertical  from  posterior  edge  of  orbit,  its  length  2^  in  head, 
its  width  1^  in  head.  Upper  lip  complete,  the  fold  of  lower  lip  extending  half  way 
f¥om  angle  of  mouth  to  symphysis. 

Bands  of  teeth  very  wide  in  the  front  of  each  jaw,  becoming  narrower  laterally 
where  the  series  are  few  in  number  and  nearly  parallel  with  the  jaw.  Anteriorly 
the  series  grow  more  and  more  oblique,  until  at  front  of  jaw  they  are  nearly  trans- 
verse. The  teeth  are  all  simple  and  slender,  without  cusps,  directed  very  obliquely 
backward,  and  movably  implanted  so  as  to  admit  of  still  further  depression.  The 
outer  teeth  in  both  jaws  are  very  short,  the  inner  ones  growing  gradnaUy  longer 
and  becoming  acicular;  16  series  of  teeth  on  each  side  of  lower  jaw,  22  series  on 
each  side  of  upper  jaw. 

Posterior  nostril  in  a  short,  wide  tube.  Eye  large,  the  diameter  of  its  exposed 
portion  2|  in  total  interorbital  width,  7  in  head.  Cheeks  and  temporal  region 
swollen,  the  suborbital  stay  running  in  a  notable  depression  between  the  two.  QUl-slit 
wide,  extending  downward  to  opposite  upper  pectoral  rays,  longer  than  snout,  2| 
in  head.  Mucous  pores  minute,  on  sides  of  snout,  mandible,  and  preopercle,  none 
visible  on  top  of  head. 

Disk  large,  nearly  round,  its  center  slightly  in  advance  of  gill-slit,  its  length  3i  in 
head,  the  distance  from  its  posterior  margin  to  vent  equaling  four-fifths  its  own 
diameter.    A  small  anal  papilla.    Pyloric  cceca  19. 

Pectoral  with  34  rays,  not  notched,  the  lower  rays  regularly  diminishing  in  length 
to  the  fifth  or  sixth  before  the  last,  the  next  two  or  three  abruptly  lengthened  and 
exserted.  The  longest  ray  of  upper  lobe  equals  length  of  snout  and  eye ;  the  longest 
rays  of  lower  lobe  equals  length  of  snout  and  half  eye.  The  dorsal  fin  begins 
slightly  behind  upper  axil  of  pectorals  and  contains  43  rays,  the  longest  of  which 
equals  the  distance  from  tip  of  snout  to  f^ont  of  pupil.  The  origin  of  anal  fin  is  half 
the  diameter  of  the  eye  in  front  of  the  middle  of  body.  It  contains  34  rays.  Caudal 
ray  long  and  slender,  with  12  rays,  its  basal  two-fifths  confluent  with  dorsal  and 
anal,  its  length  equal  to  that  of  pectoral  fin. 

Skin  thin,  not  conspicuously  lax.  Head,  body,  and  fins  white,  inconspicuously 
mottled  with  light  brown.  A  single  specimen,  315  mm.  in  total  length,  from  station 
3342,  ofi"  Queen  Charlotte  Islands,  depth  1,588  fathoms. 

The  type  is  a  male  with  well-developed  testes,  and  contained  in  its  month  when 
captured  a  spherical  mass  of  eggs  evidently  belonging  to  this  species.  The  eggs 
measure  4|  mm.  in  diameter,  and  are  well  along  in  their  development,  the  embryos 
distinctly  visible  through  the  very  tough  egg-membranes.  The  general  form  of  head 
and  body  can  be  made  out,  and  the  long,  continuous  dorsal  and  anal  fins  running 
backward  into  the  tail.  It  is  probable  that  the  male  fish  protects  the  eggs  in  this 
manner  until  after  hatching. 

FamUy  CTCLOPTERIDJB. 

108.  Enmiorotremna  orbia  (Gttnther). 

Three  young  specimens,  the  largest  27  mm.  long,  were  dredged  south  of  Sannak 
Islands  and  in  Bristol  Bay  (stations  3213, 3258,  and  3274;  depths  19  to  70  fathoms). 
Fin-rays  in  our  specimens  are  as  follows :  Dorsal  vi  or  vii-9  or  10;  anal  8  to  10.  We 
agree  with  Garman  in  considering  it  advisable  to  distinguish  the  north  Pacific  form 
from  E.  tjpinatus,  until  adequate  series  can  be  compared. 


,„ic»".ot.o«    >To(.»PM'**8)  Plate  31. 
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LETHOTREMUS  gen.  nov,     (CYCLOPTEBID^.) 

Tering  from  Eumicrotremtu  in  the  total  absence  of  the  bony  plates  and  in  the 
Lce  of  pores  on  sides  of  head  or  body. 

Zfetbotremas  mnticaa  sp.  noY.    (Plate  31.) 

iresented  by  three  yoang  specimens,  the  largest  30  mm.  long.     They  closely 

Lble  in  form,  fin-rays,  and  general  appearance  Eumiorofremtu  orbit,  but  differ,  in 

ion  to  the  generic  characters  already  stated,  in  the  much  larger  eye,  the  lower 

as  dorsal,  and  the  extreme  redaction  of  the  posterior  nasal  tabe.    In  young 

nens  of  E,  orbii,  the  posterior  nasal  tube  is  much  longer  than  the  anterior,  and 

s  half  the  diameter  of  the  eye.    In  L,  mutieu*  both  tubes  are  short  and  the 

rior  is  little  more  than  an  elevated  rim  to  the  nasal  opening. 

rsal  YU-ll ;  anal  10;  pectoral  23.    Depth  2  to  2^  in  length ;  head  2\  to  2^.    Eye 

large,  2^  to  2^  in  head,  equaling  interorbital  width.    In  E.  orbit  of  equal  size 

tngth  of  the  slit  is  slightly  less  than  its  distance  from  upper  base  of  pectorals. 

eter  of  ventral  disk  five-sixths  length  of  head,  equal  to  width  of  mouth.    No 

}l8  or  filaments.    Origin  of  spinous  dorsal  slightly  in  advance  of  gill-slit.    The 

Dce  between  dorsals  equals  half  the  diameter  of  the  eye.    Origin  of  anal  under 

3f  second  dorsal.    No  notch  between  upper  and  lower  portions  of  pectoral  fin, 

)wer  rays  thickened  but  not  lengthened,  the  length  of  upper  ray  equaling  that 

out  and  eye.    Vent  separated  from  disk  by  slightly  more  than  half  its  distance 

front  of  anal. 

or  in  spirits:  Brownish  above,  white  below,  the  upper  parts  finely  fireckled 

small  black  specks. 

ree  specimens  from  stations  3223  and  3258,  near  Unimak  Pass,  depths  56  and  70 

ms.    The  naked  specimens  from  the  Atlantic,  reported  on  by  Dr.  Giinther, 

r  the  name  Eumicrotremus  tpit^otut,  are  probably  referable  to  this  genus. 

Family  BATRACHIDiB.    The  Toadfiahofl. 

Poriohthya  notatna  Girard. 

IT  Point  Beyes,  California;  station  3351;  depth  51  fathoms. 

FamUy  TRICHODONTIDiB. 

Trlchodon  trlohodon  (Tilesius). 

adult  specimen  was  taken  from  the  stomach  of  a  codfish  at  station  3260, 
dI  Bay,  13  fathoms.    Others  were  seined  at  Herendeen  Bay. 

Family  BLENNIIDiB.    The  Blexmiea. 

ChirolophUB  polyactocephalna  (Pallas). 

0  specimens,  stations  3213  and  3274,  north  and  south  of  the  Alaska  Peninsula; 

18  41  and  19  fathoms. 

Pholia  friooiatus  (Bloch  &  Schneider). 

eral  specimens  of  this  species  have  86  to  89  dorsal  spines  and  42  to  44  soft  rays 
>  anal.  The  coloration  agrees  more  closely  with  that  described  by  Cuvier  &. 
Lciennes  for  Atlantic  specimens  (Gunnellut  grcBnlandioua  Cuvier  &,  Valenciennes, 
Nat.  des  Poissons,  xi,  442,  pi.  340).  Ground  color  yellowish  gray ;  base  of 
L  occupied  by  10  or  11  oblong  blotches  of  dark  brown  which  extend  to  the  tips 
i  fins;  these  blotches  each  divided  upon  the  fin  by  a  median  spot  of  the  ground 

The  areas  of  the  ground  color  alternating  with  these  blotches  is  finely 
led  with  brown,  a  larger  spot  of  brown  usually  occupying  a  median  position 
the  fin.  Middle  and  lower  part  of  sides  occupied  by  vermiculating  brown 
on  the  ground  color,  these  vermiculations  arranged  in  more  or  less  distinct 
)ar8,  about  20  in  number.  They  reach  to  or  nearly  to  the  mid- ventral  line ;  and 
Dsterior  ones  are  often  continued  faintly  onto  the  anal  fin.    Pectoral  and  oaadal 

F.  B.  93 29 
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fins  yellow,  unmarked.  A  brown  blotch  across  snoat  and  tip  of  mandible  followed 
by  a  narrow  yellowish  bar  descending  to  front  of  eye.  Interorbital  space  crossed  by 
a  broad  brown  bar  with  blackish  margins,  which  becomes  much  narrower  below 
and  traverses  the  eye  and  the  cheeks.  Behind  this  is  a  broader  yellow  bar  margined 
behind  with  a  narrow  brown  line. 

Specimens  were  dredged  at  stations  3290,  3232,  3233,  and  8234,  in  Brislol  Bay; 
depths  3i  to  lOi  fathoms. 

114.  Pholisomatus  (Girard). 

Taken  in  the  seine  at  Unalaska  and  Herendeen  Bay,  entering  fresh  water. 

115.  Anoplarchna  atropurpureua  (Kittlitz). 

Foand  npon  the  rocks  between  tide  marks  at  Unalaska. 

116.  StlohaBUB  pttnctatna  (Fabricins). 

NotogrammuM  rothroeki  Beau. 

A  single  specimen,  86  mm.  long,  was  dredged  in  Bristol  Bay,  Alaska,  station  3239, 
depth  Hi  fathoms.  Several  larger  individuals  were  seined  in  Karta  Bay,  Prince  of 
Wales  Island,  Alaska,  July  12,  1889. 

The  position  of  the  lateral  line  in  this  species  is  incorrectly  given  as  "median"  by 
Jordan  &  Gilbert  in  the  Synopsis,  pp.  755  and  775.  Cnvier  and  Valenciennes,  im. 
their  description  drawn  ft'om  the  writings  of  Fabricius,  state  that  the  lateral  Unm 
rans  along  the  upper  fifth  of  the  height  of  the  body  and  terminates  at  about  th^ 
middle  of  the  length.  This  correctly  describes  its  position  in  all  oar  specimens 
where  it  originates  immediately  above  the  opercle,  exhibits  at  first  a  rather  stroik^ 
upwardly  convex  curve,  then  runs  nearly  parallel  to  the  back,  sei>arated  from  tl&j 
base  of  the  dorsal  fin  by  one-fifth  the  height  of  the  body.  It  is  very  distin^ 
throughout  its  course,  and  terminates  at  about  the  middle  of  the  length.  Tb< 
narrow  brown  streak  described  as  bounding  the  lateral  line  above,  in  Noiogramm^^ 
rothroeki,  is  conspicuous  in  our  smallest  specimen  (86  mm.).  The  branchiostesmi 
membranes  are  very  narrowly  Joined  anteriorly,  forming  a  narrow  free  fold  aeroos 
the  isthmus,  from  which  they  are  entirely  distinct.  Narrow  bands  of  teeth  in  tb§ 
jaws,  and  on  vomer  and  palatines.  The  outer  series  in  upper  jaw  and  the  inner  seziei 
in  the  lower  jaw  enlarged. 

Dorsal  xlvii  or  xlviii  ;  anal  i,  32  to  35.    The  membrane  from  last  dorsal  spine 
joins  extreme  base  of  upper  caudal  ray;  anal  wholly  distinct. 

We  have  not  the  material  for  a  comparison  of  Pacific  with  Atlantic  represents- 
tives  of  this  species,  and  the  published  descriptions  of  the  latter  lack  detail. 

117.  Leptoclinus  maonlatus  (Fries). 

A  few  young  specimens  of  this  species,  hitherto  known  only  from  the  Nortii 
Atlantic,  were  taken  at  stations  3223,  3252,  3253,  3257,  3258,  3259,  3279,  and  3309,  the 
first  one  in  Unimak  Pass,  the  others  in  Bristol  Bay,  depths  29^  tc  81  fathoms.  Having 
no  Atlantic  specimens  of  this  species,  we  are  unable  to  satisfy  ourselves  o(  tho 
identity  of  the  two. 

118.  Lumpenus  angolllails  (Pallas).    Seined  at  Unalaska. 

119.  Lumpenus  maokayi  sp.  nov.    (Plate  32.) 

Very  elongate,  the  depth  iV  or  y^  the  length.  Head  compressed  and  high,  especiftUf 
anteriorly,  the  upper  profile  of  snout  very  convex,  the  upper  jaw  decidedly  ioog^ 
than  the  lower.  Mouth  nearly  horizontal.  Maxillary  reaching  vertical  firom  fr"^^ 
or  middle  of  pupil,  its  length  3}  to  .3f  in  head.  Teeth  small,  in  a  narrow  band  ^^ 
jaws.  A  single  series  of  weak  teeth  on  palatines.  Vomer  toothless.  Gill-opening 
continued  forward  to  below  middle  of  cheeks,  the  membranes  then  narrowly  join^ 
to  isthmus.  Gill-rakers  short  and  weak,  about  10  on  horizontal  limb  of  arch.  ^P 
small,  its  horizontal  diameter  one-half  longer  than  its  vertical,  slightly  longer  th^ 
interorbital  width,  2  in  snout,  8  in  head.  Distance  firom  snout  to  nape  equals  leoiffi^ 
of  postorbital  part  of  head.    Opercles  large,  continued  to  beyond  base  of  pectozs^ 
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[>onal  beginning  immediately  above  upper  end  of  gill-slit,  the  spines  short,  strong 
d  pungent,  not  flexible.  Some  of  the  anterior  spines  are  short,  but  not  f^e,  the 
increasing  in  height  to  opposite  front  of  anal,  the  longest  spine  equaling  length 
snout.  The  membrane  of  the  last  spine  joins  base  of  upper  rays  of  caudal.  Anal 
th  two  strong  spines  similar  to  those  of  dorsal  fin,  the  second  twice  the  length  of 
B  first  and  three-fourths  that  of  highest  dorsal  spines.  Anal  rays  all  forked;  the 
sterior  longest,  equaling  length  of  snout  and  eye,  free  from  the  caudal.  Caudal 
.  rounded  in  the  younger  specimens,  lanceolate  in  adults,  becoming  in  the  latter 
ree-fourths  as  long  as  head.  Ventrals  short,  of  one  short  spine  and  three  simple 
ys,  the  fin  one-fourth  length  of  head.  Pectorals  large,  the  middle  rays  longest, 
'o-thirds  length  of  head.  Scales  small,  smooth,  elongate,  imperfectly  imbricated ; 
fftially  embedded  or  altogether  wanting  on  anterior  part  of  back.  Cheeks  scaled, 
lad  otherwise  naked.  Faint  traces  of  a  lateral  line  sometimes  visible  on  middle  of 
ies  anteriorly.  Head  6|  in  length;  depth  13  to  14.  Dorsal  LXix;  anal  ii,  41. 
mgth  290  mm. 

Color  in  spirits :  Light  olivaceous  (light  yellowish  in  life),  a  continuous  Jet-black 
reak  from  occiput  along  each  side  of  dorsal  to  base  of  cbndal,  with  two  interrupted 
lack  streaks  below  it,  the  lowermost  running  on  middle  of  sides.  Top  and  sides 
f  the  head  darker,  variously  marked  with  anastomosing  black  lines  and  spots, 
percles  blackish.  Dorsal  and  caudal  fins  dusky  translucent,  without  distinctive 
arkings.  Anal  and  ventrals  white.  Pectorals  white  or  dusky.  Boof  of  mouth 
lack.  Peritoneum  black  dorsally,  white  ventrally. 
Several  specimens  were  seined  near  the  mouth  of  the  Nushagak  River,  Alaska. 

20.  Leptoblennlna  nubilua  (Richardson). 

Our  specimens  seem  to  agree  in  structural  details  with  descriptions  of  L,  nvhilua 
cm  the  North  Atlantic,  except  that  the  ventral  fins  have  but  three  soft  rays.  We 
ive  no  specimens  for  comparison,  and  make  the  identification  with  some  doubt, 
ftcific  specimens  seem  lighter  in  color,  with  the  dusky  mottlings  confined  to  the 
>nal  region  and  with  a  very  distinct  series  of  oblong  brown  blotches  along  lateral 
ae,  alternating  with  a  lower  series  of  small  faint  round  spots.  Under  parts 
miaculate.  The  mottlings  along  base  of  dorsal  frequently  unite  to  form  a  series 
'  oblong  blotches  alternating  with  those  of  lateral  line.  Other  specimens  show  no 
aces  of  dorsal  blotches.  Dorsal  fin  translucent,  faintly  mottled  with  darker, 
mdal  with  brownish  crossbars.  Fins  otherwise  unmarked.  Fins  and  proportions 
described  for  L.  nuHlut,  Dentition  also  as  in  the  latter ;  mandible  with  a  single 
ties  of  conical  teeth,  which  widens  at  symphysis  into  an  irregular  double  series  or 
rrow  patch ;  a  similar  series  of  conical  teeth  in  premaxillaries,  within  which  is  a 
Ad  of  fine  villiform  teeth.    Palate  smooth. 

^^1lmerous  specimens  from  Bristol  Bay,  Alaska,  dredged  at  stations  3241,  3242, 
13,  and  3244;  depths,  4i  to  14  fathoms. 

II.  PorooUnna  rothrocki  Bean. 

A  single  specimen  from  north  of  Unalaska  Island,  station  3312,  depth  45  fathoms. 
)pth  at  nape  tV  length,  the  body  tapering  uniformly  backward.  Vent  placed 
teriorly,  its  distance  from  snout  If  to  If  in  its  distance  from  base  of  caudal. 
)ad  6f  in  length.  Snout  compressed,  slightly  projecting,  the  lower  jaw  included. 
udUary  reaching  vertical  from  front  of  pupil,  3f  to  3f  in  head.  Tee!th  acute,  in 
rrow  bands  in  the  jaws,  a  single  well-marked  series  on  vomer  and  a  patch  on 
mt  of  palatines,  those  on  vomer  and  palatines  fully  as  large  as  those  on  jaws  and 
uall^  developed  in  young  and  adults.  Eyes  large,  close  together,  the  interorbital 
ftoe  convex,  its  width  about  half  pupil.  Diameter  of  orbit  equals  length  of  max- 
sry,  about  3^  in  head.  Nostril  tubes  well  developed,  half  diameter  of  pupil. 
11-openings  narrower  than  in  other  described  members  of  this  group,  extending 
rward  below  the  vertical  from  posterior  part  of  cheeks,  where  they  are  firmly 
ned  to  isthmus,  across  which  they  do  not  form  a  fold.    Gill-rakers  obsolete. 
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DoTsal  beginning  over  end  of  operculftr  flap,  its  distance  from  nape  equaling  distance 
of  lattei  from  posterior  margin  of  pupil.  Membrane  of  last  spine  slightly  joined  to 
base  of  caudal.  Anterior  dorsal  spines  short,  but  well  connected  by  membrane. 
Anal  with  three  distinct  spines,  shorter  than  the  rays  that  follow,  the  second  the 
longest,  all  as  strong  as  dorsal  spine,  and  fully  connected  by  membrane.  Rays  all 
branched  at  tip.  Membrane  of  last  ray  Joined  only  slightly  to  base  of  caudal. 
Caudal  sharply  pointed  in  our  specimens,  the  median  rays  longest,  about  as  long  as 
head.  Pectorals  evenly  rounded,  the  median  rays  longest,  14  or  15  in  number,  all 
branched.  Ventrals  well  developed,  about  two-fifths  as  long  as  head,  consisting  of 
one  short,  sharp  spine  and  three  rays,  the  spine  not  closely  joined  to  rays. 

Lateral  line  indistinct,  usually  appearing  obsolete,  more  evident  toward  head,  con- 
sisting of  a  series  of  distinct  pores  along  median  line.  Scales  very  small,  cycloid, 
imbricated,  covering  body,  including  abdomen,  breast,  and  nape.  Cheeks  scaled,  the 
head  otherwise  naked,  or  sometimes  with  a  small  patch  of  scales  on  upper  part  of 
opercles.    D.  lvii  to  lx  ;  A.  iii,  40  to  42. 

Color:  Sides  with  a  series  of  10  to  12  narrow  white  crossbars,  the  first  in  front  of 
dorsal  fin,  the  last  under  last  dorsal  spine,  the  bars  about  one-fifth  interspaces. 
Above  lateral  line  they  are  conspicuously  margined  with  darker;  below  lateral  line 
they  broaden  out  and  become  forked,  forming  A-shaped  markings.  Upi>er  caudal 
rays  at  base  with  an  oval  white  ring  inclosing  a  darker  area;  this  mark  more 
conspicuous  in  the  young.  Belly  and  ventrals  white,  other  fins' dusky,  but  without 
definite  markings. 

Family  CRTPTACANTHODIDiB. 

122.  Delolepis  virgatus  Bean. 

A  decayed  specimen  was  found  on  the  beach  at  Unalaska. 

LYCONECTE8  gen.  nov.     (CRYPTACANTHODID-ffi.) 

Differing  from  Cryptacanthodes  principally  in  the  absence  of  palatine  teeth,  agreeing 
with  it  in  general  appearance  and  in  most  details  of  structure.    Mouth  snbvertical; 
lower  jaw  projecting;  premaxillary  protractile.    Teeth  strong,  conic,  wide-set,  in 
more  than  one  series.    Mucous  pits  prominent  on  head.    Gill-opening  narrow,  ceaslD^^ 
opposite  middle  of  base  of  pectorals,  the  membranes  widely  joined  to  isthmus.^ 
Dorsal  and  anal  wholly  joined  to  caudal,  the  latter  extending  well  beyond  them. 
Dorsal  fin  composed  of  spines  only.    No  ventral  fins.    Body  naked.    No  lateral  lin< 
Tyi>e  X.  aleuteMU, 

123.  Lyconectes  aleutenais  sp.  nov.     (Plate  34.) 
Head  7i  in  length,  without  caudal ;  depth  14^.    Dorsal  lxix  ;  anal  49 ;  pectoral  13  z- 

caudal  18.    Head  square  in  cross  section,  the  upper  and  lower  surfaces  plain,  th 
cheeks  vertical,  the  depth  and  width  equal.    Mouth  still  more  oblique  than 
Cryptacanthodes  maculatuSf  with  much  heavier  mandible  and  less  expanded  maxillary^ 
the  exposed  portion  of  the  latter  with  vertical  axis,  not  extending  beyond  vertical 
from  middle  of  the  eye.    Teeth  all  similar,  few  in  number;  those  in  premaxill 
arranged  in  two  series,  the  inner  of  which  are  smaller  than  outer,  from  which  the 
are  separated  by  a  wide  interspace.    Teeth  in  mandible  in  a  single  series  laterally 
becoming  a  sparsely  filled  patch  toward  symphysis.    Four  or  five  similar  coni 
teeth  on  head  of  vomer.    Palatines  toothless.    A  long  nostril  tube  overhangs  th< 

upper  lip.    Upper  lip  separated  by  a  fold  from  forehead,  the  upper  jaw  protractile 

Eye  extremely  small,  sunken  in  the  socket,  which  it  does  not  nearly  fill,  its  diameter 
slightly  less  than  half  interorbital  width.    The  supraorbital  rim  is  not  elevated,  and 
contains  no  conspicuous  projections.    Suborbital  rim  swollen,  with  an  enlarged 
mucous  channel ;  a  conspicuous  series  of  mucous  pits  along  each  mandible  and  the 
margin  of  the  preopercle;  two  series  on  top  of  head,  diverging  backward  from  above 
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the  eyes.  Otherwise  no  pits  or  projection  on  head.  A  shallow  triangular  depression 
on  ocoipnt.  Gill-slit  much  less  oblique  than  margin  of  preoperole,  its  length  1| 
times  the  distance  between  lower  ends  of  gill-slits,  the  latter  reaching  the  vertical 
from  middle  of  opercles. 

Dorsal  fin  of  rather  flexible  spines,  not  concealed  in  heavy  fin  membranes.  The 
origin  of  dorsal  falls  immediately  behind  axil  of  pectorals.  Hinder  margin  of  occi- 
put midway  between  front  of  dorsal  and  middle  of  eye.  Origin  of  anal  well  in 
advance  of  middle  of  length,  its  distance  from  tip  of  snout  contained  1|  times  in  its 
distance  from  base  of  caudal.  Pectoral  short,  rounded,  its  base  separated  by  a  wide 
prepectoral  area  from  gill-slit,  the  width  of  area  three-fourths  length  of  fin,  the 
latter  equaling  distance  from  tip  of  snout  to  middle  of  eye.  No  ventrals.  Body 
covered  with  lax  naked  skiu,  which  also  covers  but  does  not  obscure  rays  of  dorsal 
and  anal  fins.    No  pores  to  lateral  line. 

Color  in  life:  Reddish  on  head,  body,  and  fins,  due  to  the  blood  vessels  in  the  skin. 

A  single  specimen,  180  mm.  long,  dredged  north  of  Unalaska  Island,  at  station  3312; 
depth  45  fathoms. 

Family  PTILICUTU  Y  IDiB. 

124.  Ptiliohthya  goodei  Bean. 

A  third  specimen  of  this  little-known  fish  -swa  taken  by  dredging  in  shallow  water 
at  the  entrance  to  Unalaska  Harbor,  station  3311 ;  depth,  85  fathoms. 

The  genns  Ptilichthy$f  of  which  this  species  is  the  sole  representative,  has  been 
doubtfully  referred  by  Dr.  Bean  to  the  Mastaoembelida,  a  family  of  fresh-water 
fishes  inhabiting  the  East  Indies,  characterized  by  having  the  shoulder  girdle  poste- 
riorly placed  and  not  articulating  with  the  cranium  (order  Opiathomi  Gill).  The 
necessity  for  preserving  intact  the  unique  type  of  the  species  prevented  Dr.  Bean 
from  making  any  anatomical  examination  of  Ptilichthys,  and  it  was  reserved  for  Dr. 
Theodore  Gill,  in  the  Standard  Natural  History,  1885,  p.  259,  to  express  his  disbelief 
in  the  relationships  which  had  been  suggested  and  to  make  the  fish  the  type  of  a 
peculiar  family,  the  PiilichthyitUB,  to  be  placed  provisionally  among  the  blennioid 
series.  His  adherence  to  this  view  is  again  expressed  in  his  list  of '' Families  and 
Subfamilies  of  Fishes,^'  appearing  as  the  sixth  memoir  of  volume  vi,  of  the  National 
Academy  of  Sciences.  He  has  doubtless  indicated  the  proper  position  of  this  peculiar 
fish  as  nearly  as  we  are  now  able  to  determine  it.  An  examination  of  its  shoulder 
girdle  shows  it  to  be  entirely  normal.  The  post-temporal  is  not  furcate,  but  is  a 
very  slender  bony  rod  attaching  to  the  epiotic  region  of  the  skull  and  giving  loose 
attachment  posteriorly  to  the  almost  equally  slender  posterotemporal.  The  latter 
overlaps  the  upper  end  of  the  clavicle  in  the  usual  manner.  A  postdavicle  was  not 
detected.  The  coracoid  portion  consists  of  a  roundish  oblong,  perforated  hypercora- 
coid  meeting  the  hypocoracoid  directly,  without  intervening  cartilage.  The  curved 
line  separating  the  two  bones  corresponds  distally  with  the  interspace  between  the 
first  (upper)  and  second  actinosts.  The  hypocoracoid  is  broad  and  short.  Its 
mesially  directed  (i.  «.,  inferior)  process  joins  at  its  tip  the  clavicle,  but  is  elsewhere 
separated  from  the  latter  by  the  usual  elongate  membranous  interspace.  The  acti- 
nosts are  four  in  number,  of  large  size,  hour-glass  shaped. 

The  Jaws  are  normal,  the  premaxillary  alone  occupying  the  front  and  sides  of 
upper  jaw  and  bearing  the  teeth,  while  the  maxillary  is  a  broad  bone  lying  behind 
it,  overlapped  proximally  by  the  maxillary  process  of  the  palatines.  Both  vomer 
and  palatines  seem  to  be  toothless.  The  alimentary  canal  is  almost  perfectly 
straight,  with  the  anterior  portion  entirely  enveloped  in  the  long,  narrow  liver.  At 
the  pylorus  occurs  a  short  and  abrupt  V-ehaped  flexure,  scarcely  noticeable  on 
account  of  the  closeness  with  which  the  sides  are  joined  and  the  fact  that  the  width 
of  the  flexure  is  no  greater  than  the  cross  diameter  of  the  tube.  Pyloric  caeca  are  not 
evident.  An  air  bladder  is  entirely  wanting.  The  ovary  is  single,  apparently  without 
oviduct,  and  contains  in  our  specimen  egg^  which  are  comparatively  very  large. 
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Family  LTCODIDiB. 

125.  Lycodopais  crotalinus  Gilbert.     (Plate  32.) 

One  specimen  from  station  3210^  south  of  Sannak  Islands;  depth,  483  fathoms. 

Colors  in  life :  Head  and  body  light  brown,  the  lower  parts  darker ;  snoat,  sub- 
orbital region,  and  a  band  across  pectorals  greenish  gilt ;  no  light  bar  on  head. 

Depth  12f  in  length ;  head  5.^ ;  maxillary  2^  in  head ;  eye  7,  equal  to  interorbital 
width;  width  of  bone  between  orbits  17  in  head;  snout  3j^  in  head;  teeth  above  in 
a  narrow  band,  reaching  only  about  half  waf  of  gape.  In  the  mandible  teeth  are 
absent  on  posterior  two-fifths  of  gape.  The  gill-slit  extends  a  little  farther  forward 
below  than  above.  Ventrals  as  long  as  pupil.  Longest  pectoral  ray  2f  in  head. 
Head  wholly  scaled  behind  eyes.    Lateral  line  not  evident. 

The  stomach  contained  remains  of  Crustacea. 

126.  Lycodea  diaptema  Gilbert. 

Taken  abundantly  north  of  Unalaska  at  stations  3227,  3324,  3326,  3329,  3330,  3331, 
and  3332;  depths  109  to  576  fathoms. 

127.  Lycodea  brevlpea  Bean. 

Numerous  specimens  from  stations  3216,  3225,  3226,  3227,  3263,  3309,  3310,  3811, 
3313,  and 3330,  located  north  and  south  of  the  Aleutian  Islands  and  in  Bristol  Bay; 
depths  58  to  351  fathoms. 

128.  Lycodea  palearia  sp.  nov. 

Very  qlose  to  L,  hrevipes  Bean,  differing  constantly  in  the  longer  ventrals,  the 
greater  development  of  mandibular  and  labial  folds,  the  more  numerous  white  ban, 
and  the  smaller  eye.  Head  naked.  Nape  more  or  less  naked,  the  scaleleas  area 
variable  in  extent,  sometimes  confined  to  its  anterior  third,  sometimes  reaching 
nearly  to  front  of  dorsal.  Body  sparsely  covered  with  imbedded  scales ;  axil  naked. 
Lateral  line  short,  decurved,  extending  scarcely  beyond  middle  of  pectorals.  Teeth 
present  in  jaws,  vomer,  and  palatines,  those  on  premaxillaries  laterally  in  a  single 
series  which  widens  anteriorly  into  a  rather  broad  patch,  the  outer  teeth  some- 
what enlarged,  especially  in  front.  All  the  premaxillary  teeth  shut  outaide  the 
mandibular  series, which  are  opposed  to  those  on  vomer  and  palatines.  Mandibular 
teeth  arranged  similarly  to  those  in  upper  jaw,  the  lateral  series  somewhat  enlarged, 
continuous  with  the  inner  edge  of  the  symphyseal  patch.  Vomerine  teeth  bluntly 
conic,  3  or  4  in  number ;  palatines  in  a  single  series. 

Snout  long,  prominent,  the  upper  jaw  projecting  beyond  the  lower  for  a  distance 
equaling  two-thirds  diameter  of  orbit.  Upper  lip  thin,  much  expanded  laterally, 
continuous  posteriorly  with  the  lower  lip,  which  forms  a  wide,  free  membranooslobe 
opposite  middle  of  each  mandible.  Anteriorly  the  lower  lip  becomes  abruptly  con- 
tracted and  adnate  to  the  jaw,  leaving  the  symphyseal  portion  without  fr-ee  margin. 
Inner  edges  of  mandibles  with  wide  membranous  borders,  which  increase  in  width 
anteriorly,  where  they  terminate  in  a  pair  of  acutely  pointed  fr«e  flaps.  Theae  tne 
flaps  and  membranous  margins  are  very  conspicuous  in  both  young  and  old  speci- 
mens. In  L.  hrevipes  they  are  very  inconspicuous,  becoming  evident  in  adults  only. 
Dorsal  with  about  105  rays,  counted  to  middle  of  caudal ;  anal  about  90 ;  pectoral 
18.  Head  5i  in  length;  depth  9i  to  11  in  length,  2^  in  head.  Eye  5  to  6  in  head, 
1^  to  2  in  snout.  Ventrals  1^  to  1\  in  eye,  twice  as  long  as  in  L,  hrevipes.  Pectorals 
1-^  in  head.    Anal  origin  under  eighteenth  dorsal  ray. 

General  color  brownish  olive,  growing  lighter  on  the  lower  parts.  Doraal  with  14 
to  16  white  vertical  bars,  extending  in  young  specimens  across  back  and  sidea  and 
onto  anal  fin ;  in  adults  confined  to  the  fins  and  frequently  indistinct  or  wanting. 
Anterior  dorsal  angle  frequently  black,  separated  from  remainder  of  fin  by  a  curved 
white  bar.  Dorsal  and  anal  not  black-margined  as  in  L,  hrevipee.  In  the  latter  the 
white  lateral  bars  are  9  to  12  in  number  and  are  usually  confined  to  upper  half  of 
body.    There  is  also  no  black  spot  on  anterior  dorsal  rays. 
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Three  specimens,  113  to  166  mm.  long,  from  stations  3253  and  3254  in  Bristol  Bay, 
in  36  and  46  fathoms. 

129.  Aprodon  oortesiana  Gilbert. 

One  specimen  from  station  3349,  off  the  coast  of  northern  California;  depth  239 
fathoms. 
The  depth  in  this  8i>eoies  varies  from  7i  to  9,  the  head  from  4^  to  4^  in  length. 

130.  Maynea  poailla  Bean. 

A  few  small  specimens  from  north  of  Unalaska,  at  stations  3224,  3227,  3330,  and 
3331 ;  depth  121  to  351  fathoms. 

131.  Oymnelis  Tirldls  (Fabriclus). 

Two  specimens  from  between  tide  marks  at  Unalaska,  one  from  station  3256  in 
Bristol  Bay ;  depth  49  fathoms. 

132.  Lyoodapua  fierasfer  Gilbert.    (Plate  32.) 

Several  specimens  from  station  3324,  in  Bering  Sea,  north  of  Unalaska  Island ;  depth, 
109  fathoms.  The  statement  in  the  original  description  (Proo.  U.  S.  Nat.  Mas.  1890, 
108),  "ventrals  narrow,"  etc.,  applies  instead  to  the  pectorals,  the  ventrals  being 
absent  in  this  genns. 

133.  Lyoodapna  eztenans  sp.  nov. 

An  extremely  slender  elongate  form,  with  head  smaller  than  in  L,  fierasfer,  bnt 
otherwise  resembling  that  species  more  than  L,  parvioeps.  The  head  is  6f  in  length, 
the  depth  of  body  15^.  Gill-openings  as  in  L.  fierasfer,  extending  well  above  base  of 
ventrals.  Skin  thin,  the  mucous  pores  inconspionous,  evident  on  mandible  and 
along  margin  of  preoperole.  Upper  profile  of  head  longitudinally  concave,  shaped  as 
in  Jieraafer,  but  slenderer,  its  depth  greater  than  that  of  body.  Mouth  oblique,  the 
maxillary  reaching  vertical  from  middle  of  eye,  2^  in  head.  Teeth  in  narrow  bands 
in  both  Jaws,  tapering  laterally  to  single  series.  Vomerine  teeth  more  numerous 
than  in  X.  parviceps  or  L,  fierasfer ,  small,  not  canine-like,  in  a  single  series.  Palatine 
teeth  wanting,  as  in  some  individuals  of  L.  fieraefer.  Eye  4^  in  head.  Interorbital 
space  H  ^  ^yo*  Snout  3}  in  head.  Occiput  midway  between  front  of  dorsij.  and 
anterior  nostril.  Pectorals  slenderer  and  longer  than  in  fieraefer,  2}  in  head.  Head 
and  trunk  contained  2}  times  in  tail.    Dorsal  96,  the  extreme  end  of  the  tail  wanting. 

Color,  light  brownish,  the  black  peritoneum  visible  through  theskinof  the  abdomen. 
Mouth  and  giU-cavity  largely  dusky.  A  narrow  dark-brown  streak  along  base  of 
dorsal  and  anal,  occupying,  toward  tip  of  tail,  the  entire  height  of  both  fins. 

A  single  specimen,  92  mm.  long,  from  station  3324,  north  of  Unalaska  Island ;  depth 
109  fathoms. 

134.  Zfyoodapaa  parvioeps  sp.  nov. 

Similar  to  L.  fierasfery  differing  in  the  much  smaller  head,  longer,  slenderer  body, 
the  thicker  skin  with  more  evident  mucous  pores,  and  in  the  more  restricted  giU- 
openings.  Head  short,  7|  in  length  (5^  to  5|  in  fiera,ifer);  depth  11.  Upper  profile 
of  head  nearly  straight,  not  longitudinally  concave,  as  in  fierasfer.  Head  deeper  and 
narrower,  the  snout  less  spatnlate.  Skin  thicker.  A  conspicuous  series  of  pores  on 
mandible  and  along  preopercnlar  margin.  Gill-slit  very  oblique,  as  in  fierasfer, 
extending  anteriorly  as  far  as  vertical  from  eye,  the  membranes  then  narrowly 
united,  free  from  the  isthmus  except  at  extreme  front.  The  gill-slit  is  superiorly 
much  more  restricted  than  in  fierctsfer,  not  extending  above  base  of  pectorals, 
while  in  the  latter  it  extends  above  them  for  two-thirds  diameter  of  eye. 

Mouth  oblique,  the  maxillary  reaching  vertical  from  middle  of  eye,  2^  in  head. 
The  Jaws  are  even  at  tip,  the  mandible  slightly  included  laterally.  Mandibular  teeth 
in  a  moderate  band  anteriorly,  the  inner  series  enlarged,  narrowing  posteriorly  to  a 
single  row.    Premaxillary  teeth  of  uniform  size,  in  a  narrow  band  throughout. 
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Vomer  with  fonr  oanine-like  teeth.  Palatine  teeth  small,  in  a  single  close-eet  series. 
Eye  4^  in  head;  least  interorbital  width  5;  snout  3^.  Distance  from  origin  of 
dorsal  to  occiput  slightly  less  than  that  from  occiput  to  posterior  nostril.  Head  and 
trunk  contained  3^  in  tail.  Pectorals  2|  in  head.  Dorsal  about  100;  anal  about  85; 
both  counted  to  middle  of  caudal.    Pectorals  9.    No  ventrals. 

Body  brownish  in  spirits,  fins  whitish-translucent;  everywhere  dusted  with  black 
specks.  Tail  and  fins  distinctly  blackish  posteriorly.  Orbit  blackish  above.  Gill- 
cavity  silvery,  blackish  anteriorly.  Mouth  blackish,  except  anteriorly.  Peritoneum 
black,  the  color  not  showing  through  the  abdominal  wall. 

A  single  specimen,  115  mm.  long,  from  station  3324,  north  of  Uualaaka  Island; 
depth  109  fathoms. 

DEREPODICHTHYS  gen.  nov.     (LYCODID^.) 

A  slender  deep-sea  Lycodid  without  scales  or  lateral  line  and  with  the  ventral  fins 
reduced  each  to  a  slender  unbranched  filament,  the  two  very  closely  approximated, 
springing  from  a  common  projecting  base,  which  is  located  far  forward  below  the 
eye,  as  in  Ophidioids.  Gill-opening  a  narrow  vertical  slit,  little  wider  than  base  of 
pectorals.  Teeth  cardiform,  curved,  few  in  number,  in  narrow  bands  or  irregulai 
single  series  on  jaws,  vomer,  and  palatines. 

Derepodichtkye  alepidotus,  type. 

135.  Derepodiohthys  alepidotua  sp.  nov. 

Head  and  body  very  long  and  slender,  the  former  resembling  a  Ljfcodet  in  appear- 
ance, being  moderately  compressed,  with  a  flattish  occiput  and  a  gently  rounded, 
decurved  rostral  profile.  Mouth  slightly  oblique,  quite  at  lower  side  of  snout,  the 
lower  jaw  shorter,  fitting  within  the  upper.  Maxillary  and  premazillary  entirely 
concealed  within  the  thick  skin  of  the  upper  lip,  which  is  directly  continuous  with 
that  of  the  forehead,  the  upper  jaw  being  therefore  nonprotractile.  Angle  of  moutb 
under  front  of  pupil,  its  distance  from  tip  of  snout  2}  in  head.  Teeth  as  described 
under  the  genus.  Eye  small,  not  filling  the  elongate  orbit,  the  diameter  of  exposed 
portion  of  eyeball  slightly  less  than  three-fourths  length  of  snout,  the  latter  3^  in 
head.  A  series  of  large  mucous  pores  on  snout  and  lower  part  of  cheeks;  a  second 
series  on  mandible ;  no  pores  on  body.  Gill-slit  vertical,  not  continued  forward,  iti 
lower  end  slightly  above  base  of  lower  pectoral  rays.  Length  of  slit  one-fourtli 
length  of  head,  slightly  less  than  distance  between  slits.  Head  8^  in  total  length 
depth  of  head  and  body  2^  in  head ;  width  of  head  2^  in*  its  length.  Distance  fron 
tip  of  snout  to  base  of  ventrals  2^^  in  length  of  head.  Distance  from  tip  of  snout  tc 
front  of  dorsal  5^  in  total  length ;  from  tip  of  snout  to  vent  3f  in  total. 

Pectorals  long  and  slender,  reaching  half  way  to  vent,  1\  in  head.  Dorsal  and 
anal  confluent  with  the  caudal,  concealed  in  the  thick  integument  so  that  the  raya 
can  not  be  counted. 

Color  in  spirits  light  brownish,  the  dorsal  and  pectorals  whitish,  the  anal  with  a 
dark  margrin,  which  becomes  black  posteriorly.  Lips  dusky.  Abdominal  regioD 
blue-black. 

A  single  specimen,  110  mm.  long,  dredged  off  Queen  Charlotte  Island,  station  3342; 
depth  1,588  fathoms. 

Family  GADIDiB.    The  Cods. 

136.  Lota  maculosa  (Le  Sueur).    Ung. 

A  young  specimen  was  taken  at  Nushagak. 

137.  Antimora  microlepis  Bean. 

Several  specimens  taken  at  stations  3330,  3331,  3342,  and  3348,  in  Bering  Sea,  at 
depths  of  350  and  351  fathoms,  and  off  the  coasts  of  the  Queen  Charlotte  Islands 
and  of  California  at  depths  of  1,588  and  455  fathoms. 
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138.  GaduB  maorooephaloB  Tilesins.    Pacific  cod. 

It  hae  been  f^qaently  pointed  oat  and  is  well  known  to  fishermen  that  the  Pacific 
codfish  has  a  smaller  air-bladder,  or  **  sound/'  than  the  Atlantic  cod.  Pending  an 
examination  of  this  question,  which  we  are  not  now  in  a  position  to  make,  we 
prox>08e  to  recognize  the  Pacific  fish  as  a  distinct  species.  A  report  on  the  cod  banks 
of  Bering  Sea,  based  on  the  operations  of  the  AlhairosSf  has  been  given  by  A.  B. 
Alexander.  (Report  of  Commissioner  of  Fish  and  Fisheries,  1889-91,  p.  280.)  An 
occasional  specimen  was  taken  in  the  dredge,  the  species  being  recorded  from 
stations  3224,  3226,  3285,  3291,  and  3301,  in  Bering  Sea;  depths  17  to  128  fathoms. 

139.  PoUaohiuB  chaloogrammua  (Pallas). 

A  few  adults  were  taken  by  trolling  in  Captains  Harbor,  Unalaska.  Young  speci- 
mens, 4  to  6  inches  long,  were  dredged  in  great  abundance  in  the  shallow  water  of 
Bristol  Bay  and  around  the  Aleutian  Islands,  at  stations  3217,  3222,  3231,  3232,  3233, 
3234, 3235, 3236, 3237, 3238, 3239,  3240,  3245,  3246,  3248,  3250,  3252,  3253,  3255, 3256, 3259, 
3273, 3278,  3279,  3281,  3282,  3285,  3286,  3294,  3298,  3301,  3309,  and  3310;  depths  5  to  71 
fathoms. 

Family  MACRURIDiB. 

140.  Maomma  acrolepla  Bean. 

Not  taken  in  Alaskan  waters,  but  found  abundant  off  Vanconyer  Island,  Washing- 
ton and  Oregon,  at  stations  3340, 3346, 3347,  and  3348;  depths  346  to  786  fathoms. 

141.  Maomrua  oinereus  sp.  nov. 

Snout  high  and  blunt,  but  little  overlapping  the  mouth,  terminating  in  a  pointed 
prolongation  of  the  median  ridge,  which  bears  at  its  tip  a  bony  tubercle  furnished 
with  radiating  ridges.  The  nasal  ridges  also  terminate  in  shorter  and  smaller,  but 
similar  tubercles,  the  outline  between  rostral  and  nasal  tubercles  concaye.  Length 
of  snont  slightly  less  than  diameter  of  orbit,  3f  to  4  in  head,  its  tip  overpassing  the 
premaxillaries  for  two-thirds  its  length.  Mouth  of  moderate  size,  the  maxillary 
reaching  vertical  from  hinder  margin  of  orbit,  equaling  length  of  snout  and  half  of 
eye.  Teeth  finely  villiform  in  both  jaws,  the  outer  series  not  at  all  enlarged,  the 
mandibular  band  narrow.  Barbel  short  and  slender,  its  length  less  than  half  diam- 
eter of  pupil.  Interorbital  width  six-sevenths  diameter  of  orbit,  equaling  length  of 
snout.  Preopercle  greatly  expanded,  much  overlapping  the  interorbital  below,  leav- 
ing exposed  only  the  extreme  posterior  angle.  Gill-membranes  narrowly  Joined, 
with  a  posterior  fold  free  from  the  isthmus.  Gill-rakers  short,  compressed,  almost 
tubercular,  2-f  12. 

Origin  of  dorsal  well  behind  base  of  pectorals.  Second  dorsal  spine  long  and 
filamentous,  strongly  serrate,  except  on  extreme  base  and  tip.  Length  of  spine  five- 
sixths  to  six-sevenths  head.  Base  of  first  dorsal  equaling  diameter  of  orbit.  Inter- 
space between  dorsals  two-thirds  to  two-fifths  base  of  first  dorsal.  Pectoral  long 
and  slender,  equaling  length  of  head  behind  anterior  nostril  opening,  about  as  long 
as  the  filamentous  outer  ventral  ray.  Vent  immediately  in  front  of  anal  origin. 
Scales  on  sides  well  imbricated,  each  with  7  to  9  parallel  ridges,  which  bear  short 
sharp  spines  directed  very  obliquely  backward. 

Dorsal  ii,  10  or  11 ;  ventral  9.  Seven  scales  between  lateral  line  and  base  of  first 
dorsal. 

Color  uniform  light-grayish  on  body  and  fins,  with  the  exception  of  the  blackish 
pectorals  and  ventrals.  Sides  of  head  silvery.  Mouth,  gill-cavity,  and  peritoneum 
brownish  or  purplish  black,  gill  membranes  and  gular  membrane  dusky. 

Numerous  specimens  from  north  of  Unalaska  Island  (stations  3307  and  3329,  depths 
1,033  and  399  fathoms;,  and  from  the  North  Pacific,  south  of  Ookamok  laland  (sta- 
tion 3340,  depth  695  fathoms). 
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142.  NematoniiraB  cyclolepls  ap.  nov. 

A  species  with  the  general  appearance  (including  the  protrading  snout,  inferior 
month,  and  comparatively  weak  dentition)  of  N,  armatuB  and  N.  affinUf  bnt  with  the 
dorsals  less  widely  separated,  the  vent  anterior  in  position,  and  the  scales  onarmed, 
as  in  Mo$eleya  longifilU. 

Head  smooth,  compressed,  without  conspicuous  ridges.  Median  and  lateral  rostral 
ridges  terminating  in  slightly  projecting  points;  the  median  process,  a  short 
portion  of  the  median  ridge,  and  the  edge  of  the  membrane  connecting  median 
with  lateral  processes  with  spinous  scales  and  points.  Snout  projecting  beyond  the 
premazillaries  for  two-thirds  its  length,  which  is  contained  3f  times  in  head.  Eye 
small,  less  than  snout,  very  slightly  elceeding  interorbital  space,  4|  in  head.  Month 
small,  wholly  inferior,  maxillary  reaching  vertical  from  posterior  margin  of  pnpil, 
2f  in  head.  Premazillary  teeth  in  two  series — ^the  outer  similar  to  those  in  mandible, 
not  enlarged  or  canine-like ;  the  inner  series  smaller,  directed  obliquely  backward. 
A  single  series  of  teeth  in  mandible,  not  widening  into  a  patch  at  symphysis.  Barbel 
thick  at  base,  two-thirds  length  of  snout.  Preopercle  incurved  above  the  angle,  the 
lower  limb  expanded,  the  marginal  region  striate. 

First  dorsal  inserted  behind  axil  of  pectoral.  Second  spine  broken  in  both  speci- 
mens, the  basal  portion  smooth,  a  single  sharp  barb  showing  that  the  spine  is  serrate. 
The  base  of  the  fin  equals  the  length  of  the  snout.  Interspace  between  dorsals 
exceeding  length  of  first  dorsal  base  by  one-third  to  two-fifbhs  length  of  latter. 
Vent  immediately  in  advance  of  origin  of  anal,  under  middle  of  interspace  between 
dorsals.  The  dorsal  is  low  and  inconspicuous  and  the  anal  higher,  as  nsnal  in  this 
group.  Pectorals  very  slender,  l-j^  in  length  of  head.  Outer  ventral  ray  filamentous, 
reaching  third  or  fourth  anal  ray.    Dorsal  ii,  8  or  9;  ventral  12. 

Scales  mostly  lost.  The  few  remaining  on  head  are  either  entirely  smooth  or  bear 
a  single  median  keel,  with  one  or  two  low  spinous  points.  Those  on  body  are  with- 
out spines,  and  are  either  entirely  smooth  or  show  traces  of  a  low  median  keel.  Six 
scales  in  an  oblique  series  between  lateral  line  and  middle  of  base  of  dorsal.  Color 
dark  brown,  the  anterior  portion  of  back  and  sides  with  small  scattered  black  spots, 
Operoles,  lower  side  of  head  (including  giU-membranes  and  ventral  area)  black,  as 
are  also  the  mouth  and  gill-cavity  and  the  peritoneum. 

Two  specimens,  the  longest  150  mm.,  from  station  3342,  off  Qneen  Charlotte  Island, 
depth  1,588  fathoms. 

143.  Chalinura  filifera  sp.  nov. 

Related  to  C.  $frrula  Bean,  from  the  same  region  and  depth,  differing  in  the  larger 
eye,  shorter  mental  barbel,  longer  snout,  longer  pectoral  fins,  shorter  interspace 
between  dorsals,  and  the  longer  dorsal  fin.  Snout  short,  slightly  exceeding  diameter 
of  eye,  3A>  in  head;  the  median  ridge  and  the  nasal  ridges  terminate  each  in  a  much 
projecting  point,  furnished  each  with  a  short  rosette  of  radiating  spines  and  ridges. 
The  outline  between  these  points  is  concave.  Tip  of  snout  projecting  beyond  the 
premaxiUaries  for  a  distance  equaling  that  which  separates  the  central  rosette  from 
one  of  the  lateral  ones.  Infraorbital  ridges  inconspicuous,  not  reaching  ani^le  of 
preopercle  behind  or  bony  portion  in  front. 

Mouth  large,  slightly  oblique,  with  extensive  lateral  cleft,  the  maxillary  reaching 
vertical  from  posterior  margin  of  pupil,  2f  in  head,  equaling  distance  frt>m  tip  of 
snout  to  middle  of  eye.  Outer  series  of  teeth  in  premaxillary  strong,  succeeded  by 
a  narrow  band  of  smaller  cardiform  teeth.  Mandibular  teeth  similar  to  inner 
band  of  upper  jaw,  the  band  becoming  slightly  wider  at  the  prominent  symphysis. 
Barbel  short,  one-half  to  two-fifths  length  of  snout.  Eye  large,  the  diameter  of  orbit 
slightly  less  than  interorbital  width  or  length  of  suout,  4  in  head.  Angle  of  preopercle 
produced  backward,  concealing  all  but  the  extreme  posterior  angle  of  interopercle,  the 
margin  appearing  serrulate  when  divested  of  skin.  Gill-membranes  joined  to  isthmns, 
with  a  posterior  tree  margin.    Gill-rakers  very  short  and  heavy,  1  + 11. 
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Donal  beginning  yertically  above  base  of  pectorals ;  the  second  spine  extremely 
long  and  slender,  smooth  basally,  the  terminal  half  rather  strongly  toothed.  It 
becomes  very  slender  toward  the  tip,  and  terminates  in  a  long  membranous  fila- 
ment. In  one  specimen  it  exceeds  length  of  head,  in  the  others  it  equals  five-sixths 
that  length.  Length  of  base  of  first  dorsal  equaling  one-third  length  of  head. 
Interspace  between  dorsals  short,  two-fifths  to  three-fourths  length  of  snout.  Pec- 
torals very  long  and  slender,  equaling  the  head  without  the  snout.  Outer  ventral 
rays  very  long  and  filamentous,  equaling  length  of  head.  Vent  immediately  in 
advance  of  anal  origin.  Scales  rather  thin,  those  on  back  and  sides  with  about  five 
diverging  ridges,  each  of  which  bears  a  number  of  short  rigid  spinules  directed  very 
obliquely  backward,  the  }M)sterior  projecting  but  little  beyond  the  margin  of  the 
scale.  Eight  or  nine  scales  in  an  oblique  series  between  the  middle  of  first  dorsal 
and  the  lateral  line. 

Dorsal  n,  12  to  14 ;  pectoral  20  to  22;  ventral  9  or  10. 

Dark  brown,  the  fins,  gill-membranes,  lips,  nostrils,  and  under  side  of  snoat  black. 
Anterior  part  of  mouth  and  lining  of  g^U-cavity  purple.  Peritoneum  blackish 
brown. 

Three  specimens,  520  to  560  mm.  long,  were  dredged  in  1,588  fathoms  off  Queen 
Charlotte  Island,  at  station  3342. 

Family  PLEURONECTIDiB.    The  Flottndera. 

144.  CithazlohthyB  aordidua  (Girard). 

At  stations  3351  and  3352  off  northern  California;  depths  26  and  51  fathoms. 

145.  Citharichthya  atigmeeaa  Jordan  &  Gilbert. 

At  station  3350,  near  Point  Reyes,  Cal. ;  depth  75  fathoms. 

146.  Hippogloaana  hippogloaaua  (LinnsBus).    Halibut. 

A  few  small  specimens  dredged  at  stations  3218,  3230,  3238,  and  3239;  depths  3^  to 
41  fathoms.    Taken  with  hand  lines  on  all  the  cod  banks. 

147.  Athareathea  atomiaa  Jordan  <&  Gilbert.     ArroiC'toothed  Halibut, 

At  stations  3215,  3216,  3218,  3221,  3223,  3224,  3225,  3227,  3259,  3263,  3264,  3267,  3321, 
8324,  3331,  3332,  and  3339,  located  north  and  south  of  the  Aleutian  Islands  and  in 
Bristol  Bay ;  depths  32  to  406  fathoms. 

148.  Bopaetta  Jordan!  (Lockington).     California  Sole. 
Station  3351,  near  Point  Reyes,  Cal. ;  depth  51  fathoms. 

149.  Hippogloaaoides  elaaaodon  Jordan  &.  Gilbert. 

North  and  south  of  the  Aleutian  Islands,  and  Bristol  Bay ;  stations  3216, 3217, 3218, 
3225, 3257, 3259, 3284, 3310, 3311, 3313, 3314, 3321, 3323,  and  3334 ;  depths  25  to  85  fathoms. 
In  four  specimens  we  find  the  following  fin  formulsB :  D.  86,  A.  65 ;  D.  87,  A.  69;  D.  79, 
A.  67;  D.  84,  A.  63. 

150.  Lyopaatta  ezilia  (Jordan  <&  Gilbert). 

At  station  3351,  off  northern  California;  depth  51  fathoms. 

151.  Lepidopaetta  biUneata  (Ayres). 

Taken  abundantly  at  Unalaska  and  Chemoffski  harbors,  at  Herendeen  Bay,  and 
Hagemeister  Island,  and  at  stations  3213, 3214,  3215,  3217,  3218,  3219,  3222,  3232,  3233, 
3235, 3237, 3238, 3239, 3242, 3244, 3245,  3246, 3248,  3249,  3250,  3251,  3252,  3258,  3259,  3264, 
3265, 3266, 8267, 3268, 3269, 3270, 3271, 3272, 3273,  3275,  3278,  3279,  3280,  3282,  3283,  3284, 
3285, 3286, 3287, 3289, 3290, 3291, 3292, 3293, 3294,  3295,  3298,  3299,  3300,  3301,  3302,  3303, 
and  3323;  depths  4^  to  70  fathoms.  This  species  is  variable  in  the  height  of  the 
anterior  arch  to  the  lateral  line,  which  is  sometimes  strong,  sometimes  little  marked. 
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152.  Limanda  aspera  (Pallas). 

An  excellent  food-fish,  taken  in  abundance  at  Herendeen  Bay  and  at  stations 
3230, 3233,  3234, 3235, 3238, 32^,  3240, 3241, 3242,  3243,  3244,  3248,  3251,  3252,  3266,  3267, 
3269,  3282,  3283,  3286,  3298,  3299,  3301,  and  3303  in  Bristol  Bay;  depths  3i  to  53 
fathoms. 

153.  liimanda  proboacidea  sp.  noy.     (Plate  33.) 

Bearing  some  resemblance  to  L,  ferruginea  (Storer)bat  having  fewer  rays  in  dorsal 
and  anal,  larger  scales  and  longer  snout.  Profile  sharply  angulated  above  front  of 
upper  eye,  the  snout  convexly  protruding.  Form  varying  from  very  slender  to 
broadly  elliptical,  the  two  outlines  equally  curved.  Depth  2^  to  2\  in  length.  Head 
large,  3  to  3^  in  length,  in  a  specimen  7  inches  long.  Caudal  peduncle  short,  widen- 
ing backward,  its  least  depth  twice  its  length.  Mouth  oblique,  the  maxillary 
reaching  beyond  front  of  lower  eye,  4  in  head.  Teeth  narrow,  little  compressed,  in 
a  single  series  on  both  sides  of  the  Jaw,  extending  farther  back  on  the  blind  side. 
Eyes  on  right  side.  Lower  eye  well  in  advance  of  upper,  the  diameter  of  upper  eye 
5i  to  6  in  head,  1^  in  snout.  Vertical  from  front  of  upper  eye  falling  midway  between 
fi'ont  of  orbit  and  front  of  pupi  1  of  lower  eye.  Interorbital  space  a  very  narrow  sharp 
ridge,  naked  in  females,  with  a  single  series  of  ctenoid  scales  in  males.  Gill-rakera 
short,  about  equal  to  diameter  of  pupil,  13  or  14  in  number,  9  or  10  on  lower  limb. 

Scales  loosely  imbricated,  ctenoid  in  males  on  colored  side,  smooth  in  females. 
Blind  side  of  both  sexes  smooth.  Head  scaled  on  eyed  side  in  males;  the  opercle, 
subopercle,  interopercle,  and  preopercle  mostly  naked  in  females.  Head  on  blind 
side  naked.  Rays  of  vertical  fins  with  single  series  of  ctenoid  scales.  Dorsal  fin 
beginning  slightly  behind  front  of  upper  eye,  the  first  three  rays  usually  higher 
and  with  membranes  more  deeply  incised  than  in  those  which  follow.  Highest 
portions  of  both  dorsal  and  anal  fins  behind  the  middle  of  the  body.  The  fins 
about  equal,  their  longest  rays  equal  to  the  snout  and  eye.  Caudal  two- thirds  head. 
Pectorals  short,  one-third  head.  Ventrals  reaching  beyond  front  of  anal,  3^  in 
head.    The  usual  small  antrose  spine  in  front  of  anal  fin. 

D.  63-67;  A.  47-49;  Lateral  line  86-95.    Length  1\  inches. 

Color :  Light  grayish  or  brownish,  thickly  covered  with  small  whitish  spots.  Entire 
left  side  with  margins  of  dorsal,  caudal  and  anal  fins  bright  lemon-yellow  (as  in 
ferruginea).    Vertical  fins  grayish  with  an  occasional  dark-brown  ray. 

Several  specimens  from  stations  3239, 3240,  and  3248  in  Bristol  Bay ;  depths  11^  to 
21  fathoms ;  one  young  specimen  from  Herendeen  Bay. 

154.  Platlohthya  stellatus  (Pallas).     Greai  California  Flounder. 

Mouth  of  the  Nushagak  River,  and  stations  3229, 3235, 3239, 3240,  and  3269,  Bristol 
Bay ;  depths  8  to  16  fathoms. 

155.  Plenronectes  qaadritubercolatua  Pallas. 

Numerously  represented  at  Chemoffski  Harbor  and  Herendeen  Bay,  and  at  stations 
3240,  3244,  3251,  and  3252  in  Bristol  Bay ;  depths  4i  to  29i  fathoms. 

156.  Plenronectes  glacialia  Pallas. 

Found  abundant  in  the  mouths  of  the  Naknek  and  Nushagak  rivers,  and  at  sta- 
tion 3232  in  Bristol  Bay ;  depth  10^  fathoms. 

157.  Olyptocephalna  zaohirua  Lockington. 

Bering  Sea  and  North  Pacific  generally;  stations  3227,  3259,  3322, 3323,  3324, 3331, 
3334,  3349,  and  3351 ;  depths  35  to  350  fathoms. 

158.  MicrostomuB  pacifioas  (Lockington).    Slippery  Sole, 

Stations  3216  (south  of  Alaska  Peninsula,  61  fathoms),  3333  (north  of  Unalaska, 
19  fathoms),  3343,  3347,  3348,  and  3349  (coasts  of  Washington,  Oregon,  and  northern 
California ;  depths,  239  to  516  fathoms).  This  species  is  dredged  in  abundance  in  the 
vicinity  of  San  Francisco,  at  depths  of  15  to  50  fathoms. 
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BEPORT  UPON  THE  FISHES  COLLECTED  BY  THE  STEAMER  ALBATROSS 
OFF  THE  COAST  OF  CALIFORNIA,  BETWEEN  POINT  CONCEPTION  AND 
POINT  ARENA,  IN  MARCH  AND  APRIL,  1890. 

During  parts  of  March  and  AprU,  1890,  the  U.  S.  Fish  Commission 
steamer  Albatross  made  an  investigation  of  the  fishiDg-grounds  on  the 
coast  of  California  from  Point  Conception  to  Point  Arena,  in  contin- 
nation  of  the  inquiries  conducted  the  previous  year  to  the  southward 
of  Point  Conception.  On  the  earlier  expedition  the  writer  acted  as 
chief  naturalist  of  the  AUfatross,  and  the  new  fishes  obtained  at  that 
time  have  been  described  by  him  in  a  paper  published  in  1890,  in  the 
Proceedings  of  the  United  States  National  Museum.*  The  collection 
of  fishes  made  on  the  latter  cruise  was  also  referred  to  him  and  is  dis- 
cussed in  the  present  paper.  It  consists  largely  of  the  same  species 
secured  south  of  Point  Conception,  but  was  found  to  contain  represent- 
atives of  one  undescribed  geuus  and  four  new  species. 

The  cruise  of  March  and  April,  1890,  is  fully  described  by  Lieut. 
Commander  Z.  L.  Tanner,  U,  S.  K,  the  commanding  officer  of  the 
steamer  Albatross y  in  his  report  for  that  year,  pp.  219-226;  and  the 
fishery  results  are  discussed  by  Mr.  A.  B.  Alexander,  fishery  expert  of 
the  AlbatrosSy  in  the  same  connection,  pp.  275-279.t 

The  investlgatioDS  were  carried  from  the  shallow  water  along  shore 
into  a  depth  of  627  fathoms,  the  fishery  work  having  been  conducted 
chiefly  by  means  of  the  beam  trawl,  which  was  employed  at  113  sep- 
arate stations.  The  positions  of  the  different  stations,  the  depth  of 
water,  character  of  bottom  found  at  each,  with  other  data,  are  given  in 
the  report  of  Lieut.  Commander  Tanner  above  referred  to. 

Family  HEPTATREltflDiB. 

1.  PollBtotrema  stoutl  (Lockington). 

Stations  3103  and  3126;  depths  67  and  456  fathoms. 

Family  SCTLLIORUlNlDiB .    The  Cat  Sharks. 

2.  CatnluB  xaninms  Gilbert. 

Stations  3126,  3196,  and  3200,  in  200  to  456  fathoms, 

In  two  yonng  specimens,  105  and  110  mm.  long,  a  series  of  spines  is  developed  on 
each  side  of  the  middle  line  of  back,  larger  than  the  prickles  and  firmly  set.  These 
begin  above  the  second  or  third  gill-slit,  continue  to  slightly  beyond  front  of  first 
dorsal  fin,  and  contain  15  to  18  spines.  A  similar  series  of  lateral  spinelets  is 
described  by  Eigenmann  in  young  of  Scylliorhinus  ventrio9u$=  Catulua  uter  J.  &,  G. 
(West  American  Scientist,  Nov.,  1889,  p.  151).    It  is  not  improbable  that  they  may 

*  Scientific  results  of  explorations  by  the  U.  S.  Fish  Commission  steamer  Albatrosi, 
No.  XII. — A  preliminary  report  on  the  fishes  collected  by  the  steamer  Albatross  on  the 
Pacific  Coast  of  North  America  during  the  year  1889,  with  descriptions  of  12  new 
genera  and  92  new  species,  by  Charles  H.  Gilbert;  Proc.  U.  8.  Nat.  Mus.  1890, 49-126. 

tReport  upon  the  investigations  of  the  U.  8.  Fish  Commission  steamer  Albatross 
from  July  1, 1889,  to  June  30,  1890,  by  Lieut.  Commander  Z.  L.  Tanner,  U.  8.  N., 
commanding.    Beport  U.  8.  Fish  Comm.  for  1889-1891,  207-342. 
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be  found  oharacteristic  of  Scyllioid  sharks.  No  trace  of  them  is  found  in  older 
specimens.  They  strongly  resemble  the  primary  definitely  placed  spines  of  Rt^ 
and  have  doubtless,  as  in  the  latter,  some  taxonomic  value. 

Young  specimens  have  the  dorsal  and  anal  fins  occupying  somewhat  different  posi- 
tions from  that  found  in  adults,  and  of  different  relative  sizes.  In  a  specimen  110 
mm.  long  the  dorsals  are  very  narrow,  and  the  anterior  dorsal  is  mnch  farther  back, 
being  mostly  behind  the  ventrals  instead  of  terminating  above  their  posterior  line  of 
insertion.  The  anal  is  very  long,  separated  from  caudal  by  a  hardly  appreciable 
space,  and  in  front  slightly  overlapping  the  first  dorsal.  In  a  specimen  240  mm.  long 
the  anal  is  still  disproportionately  long,  separated  from  caudal  by  about  one-fifth  base 
of  fin  instead  of  one-half  base  of  fin,  as  in  adults.  The  first  dorsal  has  apparently 
shifted  forward,  as  it  now  terminates  slightly  behind  ventrals. 

A  male  specimen,  430  mm.  long,  has  the  claspers  projecting  but  little  beyond  the 
ventrals.  It  differs  as  follows  from  the  original  description :  The  distance  from  tip 
of  snout  to  front  of  mouth  is  more  than  half  the  greatest  width  of  snont.  The  first 
dorsal  is  more  posteriorly  placed,  extending  behind  the  vertical  from  ventrals,  the 
length  of  its  base  contained  but  1}  times  in  the  space  between  dorsals.  This  poste- 
rior position  of  the  first  dorsal  may  be  a  case  of  retarded  development,  as  the  fin 
shifts  forward  during  growth.  The  scales  on  side  of  tail  are  smaller  and  less 
crowded  than  those  forming  the  upper  caudal  band,  but  are  otherwise  wholly  similar, 
each  possessing  a  strong  central  spine  and  a  pair  of  shorter  lateral  cusps,  and  having 
the  central  portion  deeply  grooved. 

Family  GALEIDJB,    The  Requiem  Sharks. 

3.  Rhinotriacis  henlei  Gill. 

One  specimen  from  station  3100,  in  29  fathoms. 

Family  RAJIDiB.    The  Skates. 

4.  Raja  stellulata  Jordan  &  Gilbert. 

Stations  3105, 3129, 3189, 3196, 3204,  and  3208,  in  200  to  218  fathoms. 

No  series  of  young  is  at  hand.  In  a  single  young  male,  130  mm.  long,  there  is  no 
trace  of  spines  or  papillsB  on  the  orbital  rim,  bat  those  along  m  iddle  of  back  are 
very  large,  as  is  also  a  large  spine  on  each  shoulder.  The  prickles  are  coarse, 
entirely  covering  the  disk  and  tail  above,  none  on  the  lower  side.  The  prickles  on 
sides  of  disk  are  in  rows  following  the  pectoral  rays,  those  on  middle  of  back  are  in 
lengthwise  series,  and  those  below  eye  are  in  rows  parallel  with  its  lower  border.  This 
serial  arrangement  of  prickles  I  have  noticed  also  in  the  young  of  Catulus  xanUuruM. 

In  four  larger  specimens,  300  to  390  mm.  long,  there  is  no  trace  of  ocnlar  spines. 
Of  primary  spines  there  seem  to  be  3  or  4  behind  the  occipnt,  the  most  anterior 
occupying  the  position  of  the  single  postocoipital  spine  in  B,  inomata,  and  a  series 
of  17  to  20  on  middle  of  tail.  The  interspace  on  middle  of  back  is  apparently  filled 
in  later  by  6  or  7  spines,  which  are  just  appearing  in  one  of  the  large  speoimens  and 
are  smaller  than  the  caudal  series  in  all  the  others.  No  ocellated  spot  appears  at  base 
of  pectorals,  an  ill-defined  darker  spot  occupying  this  position  in  one  specimen. 

5.  Raja  inornata  Jordan  &>  Gilbert. 

Stations  3106,  3115,  and  3147,  in  43  to  76  fathoms.  The  collection  presents  a  very 
interesting  series  from  unhatched  young  to  adults,  and  throws  some  light  on  the 
development  of  the  spines  and  on  the  early  stages  of  fins  and  tail. 

The  first  spines  to  appear  correspond  exactly  in  position  with  those  described 
below  in  Baja  rhina.  There  are  three  definitely  placed  on  the  orbital  rim,  one  ooon- 
pying  a  median  position  behind  the  occiput,  and  a  continuous  series  along  median 
line  of  tail.  The  postoccipital  spine  can  be  always  identified  by  its  relation  to  a 
conspicuous  short  double  series  of  pores.  These  series  are  cnrved,  and  each  presents 
its  convex  side  toward  the  middle  line  of  the  back.  It  is  between  the  posterior 
diverging  ends  of  these  series  that  the  spine  in  question  is  found. 
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In  a  young  speoimen,  145  mm.  long,  taken  from  the  egg,  having  the  yolk  nearly 
absorbed,  no  spines  are  externally  visible.  They  are  fully  developed,  however, 
and  lie  declined  and  hidden  beneath  the  epidermis.  The  three  ocular  spines,  the 
postoccipital  spine,  and  the  caudal  series  are  all  preseut.  No  rudiments  of  spines 
are  visible  in  the  mid-dorsal  region,  between  the  postoccipital  spine  and  the  middle 
of  the  ventrals.  On  freeing  them  from  the  epidermis  the  spines  can  be  readily 
elevated  and  depressed.  The  posterior  attachment  of  the  base  is,  however,  firm,  and 
will  not  permit  the  elevation  of  the  spine  beyond  a  certain  point.  Later,  a  firm 
anterior  attachment  is  formed,  the  spine  in  the  meantime  breaking  through  the  skin. 
When  it  first  appears  it  is  still  movable,  but  soon  becomes  rigid. 

In  still  younger  embryos,  120  and  125  mm.  in  length,  the  spines  are  represented  by 
elongate  soft,  dermal  papillffi,  of  about  the  same  size  and  shape  as  the  future  spines. 
They  occupy  the  same  definite  positions  found  characteristic  for  the  spines  of  this 
and  related  species.  The  papillie  lie  declined  beneath  the  epidermis,  through  which 
they  are  visible  as  short  white  lines.  No  rudiments  appear  between  the  postoccipital 
papilla  and  the  base  of  the  ventrals. 

A  specimen  190  mm.  long  has  the  spines  fully  developed  and  the  mid-dorsal  series 
nearly  complete.  Thus  the  caudal  series  continues  forward  beyond  base  of  ventraU 
for  about  three  spines,  and  is  then  followed  after  a  short  interval  by  three  stronger 
spines,  the  anterior  of  which  is  the  postoccipital  spine,  as  indicated  by  its  charac- 
teristic position.  In  another  specimen,  200  mm.  long,  a  continuous  dorsal  series  is 
present  ih)m  the  postoccipital  spine  to  tail,  without  evidence  that  those  on  middle 
of  back  appeared  later  than  the  others.  In  this  specimen  are  rudiments  of  the 
additional  ocular  spines  which  appear  later,  one  papilla  being  present  above  middle 
of  orbit,  a  second  over  spiracle.  In  later  stages  the  growth  of  these  secondary 
oeular  spines  may  be  traced,  their  development  being  often  accompanied  by  the  total 
disappearance  of  the  primary  spines.  The  secondary  spines  may  disappear  in  turn. 
The  growth  of  the  mid-dorsal  series  I  have  been  unable  to  trace.  Specimens  show 
much  variation  with  respect  to  their  development.  In  one,  340  mm.  long,  no  spines 
are  present  between  the  postoccipital  spine  and  the  tail.  In  another,  the  series  is 
complete  except  the  two  immediately  following  the  postoccipital  spine,  these  two 
being  still  represented  by  dermal  papills. 

In  an  embryo,  145  mm.  long,  the  tail  is  produced  31  mm.  beyond  the  second  dorsal, 
and  forms  a  depressed  tapering  appendage  which  becomes  very  slender  toward  the 
tip.  The  lateral  folds  and  the  median  dorsal  fold  are  continued  some  distance  along, 
this  appendage,  but  are  very  low.  Aside  from  this,  there  is  no  indication  of  the 
ftiture  caudal  fin.  In  a  younger  embryo.  125  mm.  long,  the  unabsorbed  yolk  being 
still  large  (about  25  mm.  in  diameter),  the  tail  is  proportionately  longer  than  in  the 
last,  86  mm.  in  length,  the  terminal  portion  projecting  32  mm.  beyond  the  dorsal  fin. 
As  in  the  first  described,  the  lateral  caudal  fold  is  distinct,  highest  in  the  region  of 
the  dorsal  fins,  thence  declining  in  front  and  behind,  disappearing  before  reaching 
either  base  or  tip  of  tail.  No  trace  is  present  of  a  median  fold  connecting  the  two 
dorsals.  Such  a  fold  appears  to  extend  from  second  dorsal  around  tip  of  tail,  becom- 
ing cootinnons  with  the  anal  fold,  which  is  arrested  definitely  at  a  distance  of  4 
mm.  behind  the  vertical  from  second  dorsal.  The  latter  folds  may,  however,  be 
exaggerated,  or  may  be  entirely  due  to  the  shriveling  of  the  specimens. 

The  youngest  embryo  described  is  light  brownish  in  color,  with  a  series  of  whitish 
or  light-yellowish  crossbars  down  the  middle  of  back  and  tail.  The  same  colors 
appear  on  pectorals  ia  the  form  of  rounded  spots  and  blotches.  A  round  black  spot 
has  apjieared  at  base  of  each  pectoral,  surrounded  by  an  area  of  light  yellowish. 
In  a  second  embryo,  of  about  equal  size,  the  bands  on  back  of  tail  seem  to  bear  a 
definite  relation  to  the  spines.  In  an  older  embryo,  witii  the  yoke  nearly  absorbed, 
the  color  has  undergone  considerable  modification.  The  bands  and  the  lighter  areas 
have  disappeared,  and  the  disk  is  sparsely  covered  with  small,  round  black  spots,  the 
largest  nearly  equaling  diameter  of  pupU. 
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6.  Raja  rhina  Jordan  &,  Gilbert. 

In  two  young  males,  154  and  225  mm.  long,  the  spines  are  well  developed  and 
exaolly  correspond.  In  each  there  are  three  spines  on  the  orbital  rim,  one  at  the 
npper  and  one  at  the  lower  anterior  angle  of  the  eye  and  one  at  its  upper  posterior 
angle ;  a  very  large  one  on  median  line  behind  occiput,  and  a  strong  median  series 
on  tail,  beginning  opposite  posterior  base  of  ventral  fin.  This  is  the  invariable 
arrangement  in  the  young,  but  is  modified  later  on  by  the  disappearance  of  some  of 
the  original  spines  and  the  development  of  others.  Thus,  in  a  specimen  450  mm.  long 
the  lower  preorbital  spine  has  nearly  disappeared,  and  the  others  are  evident,  bat 
accompanied  by  additional  spines  which  have  been  interposed.  As  in  younger  speci- 
mens, there  is  a  single  postoccipital  spine  and  no  mid-dorsal  series,  but  some  of  the 
original  spines  on  middle  of  tail  have  apparently  been  lost  and  replaced  by  others, 
as  the  lining  and  spacing  is  now  irregular.  The  taxonomic  value  of  these  first  spines 
appears  from  the  fact  that  they  exactly  correspond  in  the  young  of  a  number  of 
related  species,  and  from  the  further  fact  that  their  rudiments  are  found  occupying 
definite  positions  during  the  later  larval  stages,  some  of  which  are  described  above 
in  the  nearly  related  B.  inomata.  The  same  arrangement  is  found  also  in  the  young 
of  B.  Mnooutata.  The  first  prickles  to  appear  are  those  on  under  side  of  snout,  where 
they  form  a  sparse  band  or  a  single  definite  series  along  the  edge  and  an  elongate 
median  patch  in  f^ont. 

In  two  young  males,  154  and  225  mm.  long,  the  claspers  measured  from  inner  basr 
respectively  7  and  10  nmi.,  in  both  cases  overpassed  by  the  ventrals. 

Stations  3147, 3163, 3193, 3197,  and  3208,  in  56  to  203  fathoms. 

7.  Raja  binoculata  Girard. 

The  young  can  be  at  once  distinguished  by  the  very  conspicuous  ooellated  spots. 
In  a  specimen  190  nmi.  long  the  black  center,  the  wide,  yellowish  ring,  and  the  outer 
black  ring  are  very  strongly  marked.  These  spots  are  only  faintly  indicated  in  the 
young  of  related  species.  The  spines  are,  as  usual  at  this  stage,  Just  appearing  from 
beneath  the  epidermis.    Caudal  spines  15  or  16  in  number. 

Family  ALBPOCBPHAIiID2l. 

8.  Alepooaphalos  tenebrosus  Gilbert. 

One  specimen  each  from  stations  3104  and  3186,  in  391  and  328  fathoms.  Differing 
firom  original  description  as  follows :  The  distance  of  ventrals  from  head  equals  length 
of  head  behind  front  of  pupil.  Interorbital  space  gently  convex.  Base  of  anal  fin 
slightly  exceeding  that  of  dorsal. 

Family  CLUFBID2I.    The  Herxinga. 

9.  Clapanodon  casmleua  (Girard).    Calif amia  Sardine. 
Station  3167 ;  depth  33  fathoms. 

10.  Alosa  aapldisaima  (Wilson).     Common  Shad. 

Three  specimens  of  this  introduced  food-fish  were  taken  in  Drake  Bay.  Each  \b 
about  150  mm.  long. 

Family  ENGRAULIDID^I.    The  Anchovies. 

11.  Bngraulia  mordax  Girard.     California  Anchovy, 
Stations  3099,  3154,  3167,  and  3182 ;  depths  11  to  33  fl»thoms. 

Family  M7CTOPHID2I.    The  Lantern  Fiahes. 

12.  Nannobraohiom  lenoopsarom  Eigenmann  &  Eigenmann. 

Stations  3112, 3126, 3127, 3128, 3198, 3199, 3200,  and  3201 ;  depths  233  to  627  f^thomt. 
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FamUy  ARaEMTINID^L    The  Smelts. 

13.  LenrogloBSus  stUbins  Gilbert.     (Plate  34.) 

Stations  3126  and  3188;  depths  456  and  316  fathoms.  In  the  specimen  from  3126 
the  mandible  has  a  single  series  of  conical  close-set  teeth,  which  work  against  the 
palatine  and  vomerine  series  above.  They  seem  to  grow  slightly  larger  laterally. 
The  tongne  seems  to  have  some  slight  asperities,  but  no  teeth  can  be  detected. 

14.  OameruB  thaleichthya  Ay  res. 

Stations  3099, 3134, 3135, 3136,  and  3182,  in  17  to  20  fathoms.  Our  specimens  vary 
BO  much  in  the  curvature  of  the  maxillary  and  in  the  length  of  the  paired  fins  that 
I  am  unable  to  recognize  0.  attenuatua  as  a  distinct  species.  The  head  is  4  in  length, 
and  the  anal  contains  18  or  19  rays  in  two  specimens  which  differ  widely  in  the 
curvature  of  the  maxillary. 

Family  STERNOPTyCHIDiB. 

15.  Stemoptyz  diaphana  Hermann.    Stations  3127  and  3188;  depths  418  and  316 

fathoms. 

Family  CHAULIODONTIDiB.    The  Viper  Fiahea. 

16.  Chaullodua  macouni  Bean.    Stations  3127,  3128,  and  3201;  depths  280  to  627 

fathoms. 

17.  Cyclothone  microdon  (GUnther).    Station  3127;  depth  418  fathoms. 

Family  STNONATHIDiB.    The  Pipefiahes. 

18.  Siphoatoma  calif omiense  (Storer).    Monterey  and  at  station  3141;  depth  24 

fathoms. 

Family  AULORHYNCHIDiEI. 

19.  Aulorhynchua  flavldua  Gill.    Monterey. 

Family  ATHERINlDiEI.    The  SilveraideB. 

20.  Atherinopaia  califomienaia  Girard.     California  Smelt;  Pescado  del  Rey.     Mon- 

terey. 

21.  Atherinops  afflnia  (Ayres).   Little  Smelt;  Peecadillo  del  Rey,   Santa  Barbara  and 

Drake  Bay.     Dorsal  fin  with  6  or  7  spines,  52  to  56  series  of  scales,  and  4 
rows  between  lateral  line  and  base  of  first  dorsal. 

22.  Atherinopa  insnlarum  Gilbert.    Two  typical  specimens  from  Drake  Bay,  with 

62  to  68  scales  in  lateral  line  and  5  dorsal  spines.    It  is  possible  that  inter- 
mediate forms  will  be  found  and  the  species  proved  untenable. 

Family  BERTCIDiB. 

23.  Melamphaea  crlatlceps  Gilbert.    Station  3127 ;  depth  418  fathoms. 

Family  ECHBNEXDIDiB. 

24.  Remora  remcra  (LinnsBUs).    Remara;  Sucker,     Three  specimens  from  Santa 

Barbara. 

Family  SCIiBNIDiB.    The  Croakers. 

25.  Gtenyonemua  lineatua  (Ayres).    Little  Ronoador.  Stations  3099, 3100,  3132,  3134» 

and  3136;  depths  7  to  33  fathoms. 
F.  B.  93 30 
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Family  EBffBIOTOCZD2l.    The  Surf  Fishes. 

26.  Braohyistios  rosaceus  (Jordan  &,  Gilbert).    Stations  3101, 8115, 3132, 3147,  and 

3166;  depths  33  to  56  fathoms. 

27.  Cymatogaster  aggregatos  Gibbons.     Viviparoui  Pereh,    Drake  Bay  and  sta- 

tions 3100, 3101, 3115, 3149, 3152,  and  3156;  depths  29  to  50  fathoms. 

28.  Hypooritiohthys  analis  (A.  Agassiz).    Stations  3100, 3135,  and  3137;  depths  11 

to  29  fathoms. 

29.  HypezproaoiK>n  argenteua  Gibbons.    Monterey. 

30.  Holconotoa  rhodotema  Agassiz.    San  Simeon  Bay. 

31.  Amphiatlcna   argenteua  Agassiz.     Monterey,   San  Simeon  Bay,  and  Santa 

Barbara. 

32.  Phanerodon  Inrcataa  Girard.    Station  3137;  depth  11  fathoms. 

33.  Damaliohthya  argyroaomna  (Girard).    Station  3149 ;  depth  45  fathoms. 

Family  GOBIIDiB.    The  Gk>bies. 

34.  Lepidogobias  lepidus  (Girard).    Stations  3115,  3153,  and  3154;  depths  20  to  43 

fathoms. 

Family  CHIRID2I. 

35.  Zaniolepia  latiplnnia  Girard.    Stations  3115,  3149, 3156, 3173,  and  3175;  depths 

43  to  62  fathoms. 

36.  Ozylebins  plotas  Gill.    Station  3102;  depth  27  fathoms. 

Family  SCORF2INID2I. 

37.  Sebastodes  goodei  Eigenmann  A  Eigenmann.    BookfUh, 
Stations  3113,  3125,  and  3190;  depths  53  to  70  fathoms. 

Gill-rakers  10  or  11  -f  23  to  25.  Peritoneum  silvery,  with  scattered  stellate  blaok 
spots.  In  three  young  specimens  the  occipital  spines  are  evident,  the  others  con- 
cealed or  not  developed.  The  young  show  five  dusky  bars  downward  from  back, 
under  front,  middle,  and  end  of  spinous  dorsal,  below  soft  dorsal,  and  on  caudal 
peduncle.  The  head  is  contained  2}  times  in  the  length ;  the  depth,  3}.  The  second 
anal  spine  is  as  long  as  the  third,  but  does  not  reach  its  tip  when  fin  is  declined. 

38.  Sebaatodea  jordanl  sp.  nov. 

Most  nearly  allied  to  S,  goodei,  from  which  it  differs  in  the  much  slenderer  body, 
the  longer  anal  spines,  the  black  peritoneum,  and  the  more  numerous  gill-rakers. 
From  entomelM  and  ovalis  this  species  differs  in  the  obsolescence  of  the  cranial 
ridges,  as  well  as  in  other  details. 

Body  very  slender,  the  depth  4  in  the  length,  the  least  depth  of  caudal  peduncle 
three-fourths  diameter  of  eye.  Head  very  slender,  2^  in  length,  tapering  regularly 
to  the  very  sharp  snout.  Mandible  projecting,  its  tip  entering  profile,  provided  with 
a  rather  small  but  distinct  symphyseal  knob.  Maxillary  reaching  vertical  from 
middle  of  eye,  2|  in  head.  Snout  3 j  in  head.  Interorbital  width  4}.  Eye  large,  3f . 
Interorbital  width  flat  or  slightly  convex,  whoUy  scaled  over,  the  orbital  ridges 
obsolete,  or  a  faint  trace  only  of  the  supraorbital,  which  is  always  without  spine. 
The  occipital  ridges  are  low  and  sharp,  terminating  each  in  a  spinous  point.  In 
addition  to  these,  the  tympanic  spines  are  sometimes  weakly  developed,  and  the 
nasal  spines  are  present.  The  head  is  otherwise  wholly  smooth.  Preorbital  very 
narrow  below  eye,  wide  anteriorly,  without  distinct  lobes  but  with  one  or  two  weak 
spinous  points.  Gill-rakers  long  and  very  slender,  29  present  on  horizontal  limb  of 
outer  arch,  the  longest  equaling  one-half  diameter  of  orbit.  Preopercular  spines  5, 
comparatively  slender,  all  directed  backward. 
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Dorsal  spines  very  slender,  the  foarth  the  longest,  or  the  fourth  and  fifth  equal, 
sontained  2}  to  2f  in  length  of  head.  Dorsal  very  deeply  notched,  the  twelfth  spine 
but  one-fourth  as  long  as  the  longest,  and  barely  connected  at  base  with  the  elev- 
snth.  Soft  dorsal  scarcely  as  high  as  the  spinous.  First  anal  spine  very  short,  the 
lecond  very  slightly  stronger  than  the  third,  and  nearly  or  quite  as  long  measured 
from  base,  its  length  3|  in  head.  The  second  spine  appears  much  shorter  than  the 
third  when  the  fin  is  declined.  Longest  soft  ray  of  anal  2}  in  head.  Caudal  deeply 
notched.  Anus  anterior  in  x>oeition,  midway  between  first  anal  spine  and  base  of 
rontralB;  the  tips  of  the  ventrals  extend  to  or  beyond  it,  and  the  pectorals  extend 
beyond  tips  of  ventrals. 

D.  xni,  14  or  15;  A.  iii,  9  or  10.    Pores  in  lateral  line,  54  to  58. 

Scales  small,  everywhere  ctenoid,  entirely  covering  head,  including  maxillaries, 
mandibles,  and  snout,  except  a  triangular  area  on  top  of  snout,  beneath  which  lie  the 
premaxillary  spines.  Color  as  in  S,  goodei,  dusky  olive  above,  bright  silvery  on  sides 
of  head  and  body  and  below ;  probably  with  some  red  in  life.  Fins  unmarked. 
Mouth  and  gill-cavities  pure  white,  the  peritoneum  Jet  black. 

Specimens  ranging  in  size  ftom  165  mm.  to  215  mm.  from  stations  2985,  3103,  and 
nU;  depths  62  to  124  fathoms. 

Named  for  David  Starr  Jordan,  president  of  the  Leland  Stanford  Junior  University, 
bhe  most  successful  worker  in  the  genus  Sebcutodea. 

19.  Sebastodes  aaxicola  (Gilbert). 

Stotions  3103,  3104,  3113,  3114,  3115,  3125, 3129, 3161, 3183, 3184, 3189, 3192, 3194, 3196, 
Man,  3206, 3207, 3208,  and  3209;  depths  43  to  391  fathoms. 

Gill-rakers  constantly  10+22  or  23.  The  second  anal  spine  varies  somewhat  in 
length,  always  extending  slightly  beyond  tip  of  third  anal  spine  when  the  fin  is 
leclined,  usually  not  reaching  tips  of  soft  anal  rays,  its  length  2^  to  2^  in  that  of 
dead.  Toung  specimens  have  faint  dark  bars  occupying  usual  position;  a  jet-black 
blotch  on  middle  of  soft  dorsal  with  a  light  streak  below  it  separating  it  from  the 
back. 

10.  Sebastodes  diploproa  (Gilbert). 

Stations  3106,  3129,  3161,  3170,  3188,'  3189,  3191,  3193,  3195,  3196,  3197,  3204,  and 
)208;  depths  160  to  316  fathoms,  excepting  station  3197  (77  fathoms),  from  which 
^ere  are  11  young  specimens  2  to  3  inches  long,  supposed  to  belong  to  this  species. 
Ul  these  show  the  characteristic  silvery- white  coloration  on  lower  half  of  sides, 
rhere  are  traces  of  dark  bars  on  the  sides;  one  on  nape  and  under  front  of  spinous 
iorsal;  two  on  sides  diverging  downward  from  behind  middle  of  spinous  dorsal; 
>ne  under  middle  of  soft  dorsal.  There  are  corresponding  dusky  marks  on  the  fins, 
^hat  on  soft  dorsal  being  a  distinct  blackish  blotch.  The  projecting  lobes  of  the 
Dremaxillaries  are  evident  in  the  youngest  specimens.  Fins  and  spines  of  head 
ibout  as  in  adults. 

The  gill-rakers  in  this  species  are  9  or  10 -f- 23  to  25.  The  maxillary  is  2i  to  21  in 
3ead.  The  iuterorbital  space  is  very  slightly  more  than  one-half  eye.  The  ventral 
3ns  extend  nearly  to  vent.  Pectorals  1^  in  head.  There  is  considerable  variation  in 
the  direction  of  the  upper  preopercular  spines,  which  are  directed  sometimes  straight 
forward,  sometimes  obliquely  forward  and  downward.  Lower  preorbital  spine 
lirected  obliquely  downward  and  backward. 

11.  Sebastodes  aurora  (Gilbert). 

Stations  3195,  3199,  and  3205 ;  depths  233  to  252  fat^ioms.  Gill-rakers  very  large 
ind  thick,  comparatively  few  in  number,  7  on  vertical  limb,  and  14  or  15  movable 
)nes  and  about  3  tubercles  on  horizontal  limb  of  gill-arch.  The  coronal  spines  are 
Ul  inconstant  feature  of  this  species,  absent  nearly  as  often  as  present.  Id  one 
ipeoimen  a  slight  prominence  on  one  side  indicates  its  position. 

12.  Sebastodes  rhodochlorls  (Jordan  &,  Gilbert).    Flyfisk, 

Stations  3183  and  3189;  depths  162  and  218  fathoms.     Gill-rakers  6  -f  18. 


\ 
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43.  Sebastodea  chlorostictua  (Jordan  &  Gilbert).     Peaca  vermiglia. 

Station  3129;  depth  204  fathoms.  The  preorbital  spines  can  not  be  used  to  dis- 
tinguish this  species  from  S.  eo8  Eigenmann.  If  the  two  are  distinct,  they  are 
distinguishable  by  the  scaliness  of  the  maxillary  and  mandible,  the  length  of  the 
second  anal  spine,  and  the  color  of  the  peritoneum. 

44.  Sebaatodes  mpestxia  (Gilbert). 

Station  3189 ;  depth  218  fathoms.  A  single  specimen,  5  inches  long.  The  species 
is  evidently  allied  to  the  rosaoeut  group,  but  is  without  the  pink  spots.  Below  the 
lateral  line  is  a  single  black  streak,  which  grows  more  intense  opposite  the  dark 
vertical  bars.  The  interorbital  space  contains  two  low  inconspicuous  ridges;  its 
width  is  contained  2^  times  in  diameter  of  eye.  No  spine  or  a  very  weak  one  a^ 
lower  angle  of  subopercle 

45.  Sebaatodea  elongatua  (Ayres).     Reina, 

Stations  3106,  3113,  3125,  3129,  3161,  3163,  3203,  3204,  and  3207:  depths  65  to  204 
fathoms. 

Gill-rakers  9  or  10  -f  20  to  22,  extending  full  length  of  arch.  In  the  young  the 
lateral  stripes  are  broken  up  into  smaller  blotches,  the  interruptions  to  the  dorsal 
stripe  leaving  a  series  of  saddle-like  blotches  along  the  back,  which  correspond  in 
position  with  those  of  S.  aaxicola.  There  is  one  under  first  dorsal  spines,  one  under 
middle,  and  one  under  end  of  spinous  dorsal,  one  under  soft  dorsal,  and  one  on  back 
of  caudal  peduncle.  This  correspondence  is  interesting  in  connection  with  similar 
color  marks  discovered  in  the  young  of  S.  diploproa  and  those  known  to  occur  in 
the  young  of  the  rosaceua  group. 

46.  Sebaatodea  auriculatua  (Girard). 

Stations  3097,  3100,  3132,  3150,  3154,  and  3181;  depths  16  to  33  fathoms.  In  one 
specimen  the  gill-rakers  are  7+15.  On  the  upper  limb  two  only  are  long  and  com- 
pressed ;  the  others  are  round  and  thick,  but  slightly  movable.  On  lower  limb  all 
those  enumerated  are  compressed.  In  front  is  a  mass  that  might  represent  rudiments 
of  one  or  more. 

47.  Sebaatolobua  alascanua  Bean. 

Stations  3112,  3126,  3161,  3170,  3186,  3187,  3191,  3195,  3196,  3199,  3204,  and  3208; 
depths  191  to  456  fathoms.  Dorsal  usually  with  16  spines,  with  17  in  two  specimens 
noted.  In  the  young  the  fins  are  colored  as  in  adults,  not  black  as  in  S,  altivclia. 
Inside  of  mouth  and  gill-cavity  white. 

48.  Sebaatolobua  altivella  Gilbert. 

Stations  3104,  3112, 3127, 3128, 3188,  and  3202.  In  very  young  specimens  all  the  fins 
are  black,  and  the  intense  black  lining  to  gill-cavity  is  externally  visible,  making 
sides  of  head  appear  dusky.  The  mouth  is  posteriorly  black.  The  branch iostegal 
membranes  are  lined  with  white  on  basal  part  and  edged  with  black.  The  spinous 
dorsal  is  without  black  blotches,  nearly  uniformly  dark  in  color.  The  spines  vary 
much  in  height,  but  the  third  is  always  the  highest.  The  second  anal  spine  is  always 
much  longer  than  the  third,  reaching  if  uninjured  beyond  tips  of  soft  rays. 

Family  COTTIDiB.    The  Sculpins. 

49.  Icelinua  quadriaeriatus  (Lockington). 

Stations  3115, 3152,  3154, 3155, 3166, 3167,  and  3179;  depths  20  to  47  fathoms. 

50.  Icelinus  tenuis  Gilbert. 

Stations  3106  and  3129 ;  depth  77  to  204  fathoms.  These  specimens  are  slenderer 
than  indicated  in  the  original  description,  the  depth  being  contained  6^  times  in  the 
length.  lu  two  specimens  the  second  dorsal  spine  is  filam«  ntous  as  well  as  the  firsty 
reaching  in  one  specimen  beyond  front  of  second  dorsal. 
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51.  Icelinns  filamentosus  Gilbert. 

Stations  3113, 3125, 3129, 3146, 3161, 3183,8184,  and  3209;  depths  62  to  204  fathoms. 
The  preopercular  spine  increases  disproportionately  with  age.  In  specimens  2  to  3 
inches  long  it  is  short  and  slender,  with  but  two  upwardly  directed  cusps.  In 
adults  it  is  the  most  massive  found  in  the  genus,  and  is  furnished  with  four  upwardly 
directed  barbs,  the  basal  one  of  which  may  be  minute  or  rudimentary. 

52.  Chitonotus  megacephalus  Lockington. 

Stations  3115,  3176,  and  3179 ;  depths  30  to  43  fathoms.  Two  specimens  have  a  small 
preopercular  spine,  with  one  terminal  and  two  upwardly-directed  points.  The  mouth 
does  not  extend  to  opposite  posterior  border  of  orbit. 

53.  LeptocottUB  arznatus  Girard.     Station  3097;  depth  12  fathoms. 

54.  Oligocottus  analls  Girard.    Monterey. 

55.  Oligocottus  maculoBua  Girard.    Monterey. 

56.  RadullnuB  aBprellus  Gilbert.    Stations  3103,  3171,  3172,  3173,  3175,  and  3194; 

depths  52  to  92  fathoms. 

Family  AGK>inDiB. 

57.  Brachyopsis  vemicoBUB  Lockington.     Stations  3152, 3155,  3182;  depths  36, 35, 

and  11  fathoms. 

58.  BrachyopBlB  zyoBtemuB  Jordan  &  Gilbert.     Station  3182;  depth  11  fathoms. 

59.  OdontopyxiB  triapinoBUs  Lockington.     Stations  3129,  3137,  3152,  3153,  3154, 

3155,  3157,  and  3166;  depths  11  to  47  fathoms,  excepting  station  3129  (204 
fathoms). 

60.  Xenochims  triaoanthuB  Gilbert.    Stations  3103«  3113,  3114, 3145, 3156, 3157,  and 

3171 ;  depths  47  to  76  fathoms. 

61.  ZenochiruB  pentacanthuB  Gilbert.    Stations  3161,  3189,  3191,  3193,  and  3204; 

depths  160  to  218  fathoms. 

62.  XenochiruB  latifrona  Gilbert. 

Stations  3103,  3129,  3147,  3156,  3161,  3174,  3189,  3193,  3194,  3204,  3206,  and  3209; 
depths  50  to  218  fathoms.  The  gill-membranes  have  always  a  distinct  free  edge 
except  at  middle  line,  where  a  frenum  joining  middle  of  membrane  to  isthmus 
may  come  out  to  the  very  margin.  Plates  on  cheeks  are  always  absent,  and  other 
diagnostic  marks  are  constant. 

Family  LIPARIDiB. 

63.  Careproctns  melannrus  Gilbert. 

Stations  3112,  3186,  3189,  and  3199;  depths  218  to  328  fathoms.  Three  specimens 
from  station  3112  are  graduated  in  size,  measuring  65,  78,  and  95  mm.  The  disk 
beoomea  relatively  smaller  with  age,  measuring  4,  4^,  and  4f  mm.  The  position 
remains  the  same,  as  does  that  of  vent. 

64.  ParallparlB  cephalUB  Gilbert. 

Stations  3112  and  3126;  depths  296  and  456  fathoms. 

65.  Paraliparic  dactylOBOB  sp.  nov.     (Plate  34.) 

Very  close  to  P.  ulochir,  but  with  the  upper  insertion  of  the  pectoral  much  lower, 
opposite  the  lower  margin  of  pupil,  and  the  head  and  body  much  more  slender  and 
elongate.  Shape  of  head  much  the  same  as  in  P.  ulockiTf  the  snout  broadly  rounded, 
slightly  if  at  all  overlapping  the  horizontal  mouth ;  the  cheek  vertical.  Occiput  and 
nape  not  conspicuously  swollen.  Lower  jaw  included.  Maxillary  reaching  vertical 
behind  middle  of  pupil,  2}  in  head.    Eye  large,  3  iu  head.    Bony  interorbital  space  5. 


>8.  Ezerpea  fuconixn  (Jordan  &.  Gilbert.)    Monterey  Bay. 

>9.  Xiphldion  muccBiixn  Girard.     San  Simeon  Bay. 

fO,  Cebediohthys  violaceos  (Girard).     San  Simeon  Bay. 

Family  LTCODID.S.    The  Eelpouts. 

fl.  Lyconeotea  aleutenalB  Gilbert.    (Plate  34. ) 

A  single  young  specimen  from  station  3161 ;  depth,  191  fathoms.  Agreeing  with 
;he  typical  example,  but  having  head  and  body  marked  with  numerous  small,  roand, 
>lack  spots. 

f2,  Lycodopoia  pacificus  Collett. 

Stations  3147,  3156,  3174,  3189,  3194,  and  3197.  Station  3194  is  recorded  with  a 
lepth  of  218  fathoms.  With  this  exception  the  depths  range  from  50  to  92  fathoms. 
)ne  specimen  contains  eggs  two- thirds  the  size  of  buckshot. 

rS.  Ly codes  diaptenis  Gilbert. 

Stations  3104, 3105, 3112, 3187,  3189,  3191, 3193, 3195, 3196,  3198, 3199,  and  3201 ;  depths 
L60  to  391  fathoms.  There  is  great  variation  in  the  development  of  the  white  vertical 
jars  in  this  species.  They  seem  to  be  usually  but  not  always  present  in  specimens 
^om  7  to  10  inches  long.  The  bars  usually  fork  below,  becoming  A -shaped,  and  do 
lot  extend  onto  the  fins.  One  specimen,  5  inches  long,  has  the  top  of  the  head  and 
lalf  the  predorsal  area  naked.  In  larger  specimens  the  head  is  minutely  scaled  as 
ar  forward  as  the  eyes. 

F4.  Aprodon  cortezlana  Gilbert. 
Stations  3105,  3129,  3161,  3186,  3199,  and  3204;  depths  191  to  328  fathoms. 
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$nout  4^.    Gill-opening  a  narrow  slit,  extending  to  opposite  third  or  fourth  pectoral 

*ay,  its  length  equaling  diameter  of  pu]>il.    Teeth  acute,  in  narrow  bands  in  the 

;wo  jaws,  each  band  made  up  of  oblique  rows.    Opercle  produced  into  a  pointed 

obe,  which  is  separated  from  upper  pectoral  ray  by  a  distance  equaling  diameter  ]  ^^ 

»f  pupil. 

Dorsal  beginning  slightly  behind  upper  base  of  pectoral.    Pectorals  inserted  {  si^^ 

ower  than  in  P.  ulochir,  the  upper  ray  on  a  level  with  or  below  margin  of  pupiL  I    Jri 

Is  in  P.  ulochirf  the  two  lobes  are  joined  by  a  series  of  about  8  more  widely-spaced  J  fS.  T. 

"ays.    None  of  the  rays  are  free.    The  anterior  ends  of  the  fins  meet  under  the  I   A  <1« 

;hroat,  at  a  point  vertically  below  the  pupil.    Pectoral  rays  30,  of  which  about  10  I  ^^ .   , 

constitute  the  lower  lobe.    The  upper  rays  extend  beyond  front  of  anal,  but  the  j  ^^ 

ower  lobe  is  apparently  much  shorter.  Vent  anterior  in  position,  its  distance  from 
>ectoral  symphysis  ono-half  its  distance  from  front  of  anal.  Head  5  in  length; 
iepth  6^.  Length  of  longest  specimen  78  mm.  Dorsal  ca,  56.  Anal  ca.  46.  Each 
>f  the  types  has  lost  the  epidermis.     In  this  condition  the  head  and  body  are  light  I  sjatz* 

»r  slightly  dusky,  except  the  eyes,  operoles,  gill-membranes,  and  abdomen,  which  I  g^^ie 

kre  black.  Gill-cavity  and  mouth  black.  Probably  black  every  where  in  life.  Three 
ipecimens  from  station  3112,  oif  Santa  Cruz,  California ;  depth  296  fathoms.  |  Behind 

Teeth  < 
Family  TRIOLIDiB.    The  Gurnards.  |     GtU" 

tClo* 
>6.  Porichthya  notatus  Girard.  1  ^^, 

Stations  3099, 3100, 3103, 3114, 3130, 3145, 3149, 3166,  and  3190 ;  depths  9  to  62  fathoms.  |  tC  oe< 

Family  BLXSNNUDiB.    The  Blemiies.  \      ve 

-     tnX^ 
57.  Qibbonsia  evidea  (Jordan  &  Gilbert).  1     ^^^ 

Monterey.    This  species  is  distinguished  from  Gibhonsia  elegana,  found  south  of  1        -^ 

Point  Conception,  by  the  longer  and  lower  soft  dorsal  and  by  the  less  variegated 

coloration. 
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LYCONEMA  gen.  nov.  (LYCODID^.) 

Generic  characters  aa  in  Lyoode$,  but  the  lower  jaw  covered  with  a  dense  mass  of 
slender  filaments  or  barbels,  between  which  can  be  seen  the  mucous  pores  of  the 
mandible.  In  Iluoccete*  the  mandible  is  provided  with  a  series  of  hollow  tubes,  which 
are  doubtless  the  produced  margins  of  the  pores. 

Type,  Lyconema  harhaium  sp.  nov. 

75.  layconema  barbatum  sp.  nov.    (Plate  35.) 

A  dense  fHnge  of  filaments  covers  the  entire  under  surface  of  lower  Jaw,  extending 
to  behind  angle  of  mouth.  A  series  of  filaments  is  found  also  laterally  on  the  throat, 
and  a  few  scattering  ones  are  sometimes  present  on  the  branchiostegal  membranes. 
Upper  jaw  without  barbels.  Body  slender,  the  depth  11^  in  the  length;  head  6^  in 
length.  Upper  jaw  overlapping  the  lower.  Moath  small,  the  maxillary  reaching 
vertical  from  front  of  pupil,  3  in  head.  Teeth  all  conical,  none  of  them  much 
enlarged.  Those  in  lower  jaw  in  a  patch  or  irregular  double  series,  narrowing  to  a 
single  series  laterally.  In  upper  jaw  there  is  a  single  series,  the  teeth  of  which 
increase  in  size  toward  the  middle  line,  the  middle  teeth  being  almost  canine-like. 
Behind  the  latter  is  found  a  short  inner  series  of  small  teeth  directed  backward. 
Teeth  on  vomer  and  palatines  in  single  series. 

Gill-slits  continued  forward  to  slightly  beyond  bases  of  ventrals  and  to  the  level 
of  lower  edge  of  base  of  pectorals.  Width  between  gill-slits  one-half  diameter  of 
eye.  Pseudobranchiso  well  developed.  £ye  3^  in  head.  Snout  4^.  Posterior  line 
of  occiput  midway  between  origin  of  dorsal  and  front  of  pupil  or  front  of  eye. 
Origin  of  anal  fin  at  end  of  first  third  of  length  of  body. 

Ventrals  very  short,  one-half  to  two-fifths  diameter  of  orbit.  Pectorals  broad, 
with  the  posterior  edge  emarginate,  some  of  the  upper  and  the  lower  rays  longer 
than  the  intermediate  ones.    Length  of  fin  li^  in  head. 

Dorsal  103;  anal  91;  each  counted  to  middle  of  caudal;  pectoral  15. 

Scales  showing  traces  of  definite  arrangement  in  series,  widely  separated  anteriorly, 
becoming  crowded  toward  end  of  tail.  They  are  continued  up  on  the  vertical  fins,  but 
are  absent  on  head,  on  anterior  half  of  nape,  and  on  the  pectoral  fins.  The  lateral 
line  is  very  faintly  shown,  and  only  for  a  short  distance  behind  head,  where  its 
course  is  obliquely  downward.  The  usual  series  of  mucous  pores  present,  but  not 
conspicuous. 

In  spirits  this  species  has  an  olive-brown  ground  color,  becoming  white  on  under 
side  of  head  and  on  abdomen.  A  series  of  eight  or  nine  brown  spots  half  as  large  as 
eye  along  middle  of  sides,  those  posteriorly  continued  downward  onto  the  base  of 
the  anal,  the  last  two  or  three  reaching  the  edge  of  the  fin  and  there  developing  into 
intense  black  blotches.  A  similar  series  of  smaller  spots  corresponding  in  position 
to  those  just  described  occurs  along  the  base  of  dorsal.  They  are  also  continued  as 
faint  bars  on  the  fin,  at  the  margin  of  which  they  each  develop  a  black  blotch,  those 
posteriorly  wider  and  more  intense.  An  intermediate  series  of  spots  alternates  with 
the  two  just  described.  An  elliptical  jet-black  spot  occupies  the  greater  part  of 
caudal  fin  and  is  narrowly  margined  all  around  with  white.  The  peritoneum  is 
Jet-black,  the  mouth  and  gill-cavities  white. 

Twelve  specimens,  the  longest  150  mm.,  from  station  3129  (lat.,  N.  36^  39'  40'' ;  long., 
W.  1220  01' ;  depth  204  fathoms). 

76.  Ma3rnea  bmnnea  Bean. 

Station  3188 ;  depth  316  fathoms.  The  teeth  on  the  palatines  are  in  a  single  series 
instead  of  a  wide  band,  as  stated  in  tbe  original  description. 

77.  LyoodapuB  fierasfer  Gilbert.    Station  3202;  depth  382  fathoms. 

78.  LycodapuB  dermatinaB  sp.  nov.    (Plate  35.) 

Very  similar  to  L,  fierasfer j  but  the  head,  body,  and  fins  covered  with  a  thick,  loose 
skin  which  contains  numerous  pores  or  openings  for  the  mucous  canals.  One  series 
of  these  runs  along  the  middle  of  sides  and  forms  the  lateral  line;  it  rises  anteriorly 
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above  the  gill-opening  and  is  continaed  forward  on  top  of  head,  the  two  meeting 
between  eyes.  A  second  series  runs  between  eye  and  upper  lip  and  curves  around  on 
middle  of  cheek,  running  upward  to  behind  eye.  One  series  runs  along  a  fold  bor- 
dering mandible,  one  along  preopercular  margin,  and  one  on  opercle.  In  L,  fiera$fer 
a  few  pores  are  visible  on  mandible,  and  one  or  two  can  frequently  be  made  out  on 
preopercular  margins.  The  skin  is  very  tbin  and  delicate  and  the  fin  rays  are  very 
evident  through  the  membrane.  The  general  proportious  and  the  dentition  of  the 
type  are  essentially  as  in  L.  fierasfer,  l)ut  the  vomerine  teeth  are  longer  and  hooked 
backward. 

Head  4f  in  length;  depth  1|  in  head;  maxillary  2^  in  head.  Mandible  heavier 
than  in  L.  fiercuifer.  Eye  5  in  head ;  snout  4.  Origin  of  dorsal  vertically  above  axil 
of  pectorals.  Length  of  head  and  trunk  one-third  total  length.  Teeth  in  narrow 
bands  in  the  jaws,  a  single  series  on  vomer  and  palatines.  Gill-membranes  very 
narrowly  joined  below  and  free  from  the  isthmus,  as  in  L,  fienufw.  Dorsal  70;  anal 
00 ;  pectorals  much  longer  than  in  X.  fiwasfer. 

The  general  color  in  spirits  is  light  brownish-yellow,  made  somewhat  dusky  by 
the  pigment  spots  in  the  skin.  The  body,  and  especially  the  fins,  grows  darker 
posteriorly. 

One  specimen,  113  mm.  long,  from  station  3162  (lat.,N.  37°  54'  10'';  long.,  W.  123^ 
SO';  depth  552  fathoms). 

79.  Melanostigma  pamznelaa  sp.  nov.    (Plate  35.) 

Well  distinguished  from  M,  gelaiinoaum  by  the  wider,  blunter  head,  the  smaller,  less 
oblique  mouth,  the  uniform  black  coloration,  and  the  arrangement  of  the  teeth  in  the 
jaws  in  two  series.  As  in  M.  gelatinoaam,  the  head  and  body  are  enveloped  in  a 
loose,  thin  skin,  whieb  is  thrown  into  folds  in  alcoholic  specimens,  and  entirely  con- 
ceals the  anterior  portions  of  the  dorsal  and  anal  fins.  On  dissection  the  dorsal  is 
seen  to  have  its  origin  close  behind  the  head,  at  a  point  over  middle  of  pectoral  fin. 
The  anal  begins  immediately  behind  the  vent.  The  rays  of  both  fins  are  enveloped 
in  a  gelatinous  subcutaneous  tissue. 

The  head  is  broad,  with  its  greatest  width  equaling  its  greatest  depth.  The 
mouth  is  broad,  somewhat  oblique,  with  equal  jaws,  the  maxillary  reaching  vertical 
from  front  of  pupil.  Both  jaws  with  the  teeth  in  two  distinct  series  in  front,  in  a 
single  series  laterally  in  lower  jaw.  The  outer  teeth  in  front  are  enlarged,  almost 
canine-like.  Eye  large,  3  in  head,  twice  the  length  of  the  short,  broad  snout.  Gill- 
opening  a  small  pore  above  the  base  of  the  pectorals,  its  diameter  about  one-half 
that  of  the  eye. 

Head  8  in  total  length ;  depth  12|.    Pectoral  narrow,  its  length  2}  in  head. 

Color  intense  black  on  head  and  abdomen,  brownish-black  elsewhere. 

The  type  of  the  species  is  a  specimen  104  mm.  long,  from  station  3202  (lat.,  N.  36° 
46'  10";  long.,  W.  121°  58'  45";  depth  382  fathoms).  Three  other  specimens  are  at 
hand  from  station  3126  (lat.,  N.  36°  49'  20";  long.,  W.  122°  12'  30";  depth  456 
fathoms).  In  the  smallest,  56  mm.  long,  the  head  and  abdomen  are  jet-black,  but 
the  rest  of  body  is  only  slightly  dusky. 

Fajnily  OPHIDIID2I. 

80.  Otophidium  taylori  (Girard). 

Stations  3103,  3136,  and  3163;  depths  7  to  69  fathoms.  The  lateral  line  varies 
greatly  in  length.  In  none  of  the  specimens  does  it  reach  the  end  of  the  tail.  It 
frequently  differs  widely  on  two  sides  of  the  same  fish,  and  varies  in  length  from 
one-half  to  seven-eighths  of  the  total  length. 

81.  Cataetyx  nibriroatrlB  Gilbert. 

Three  specimens,  stations  3199  and  3200;  depths  233  and  269  fathoms.  Head  4iV  to 
4^  in  length.  Distance  from  snout  to  origin  of  dorsal  3  to  3ji^  in  length.  Distance 
of  dorsal  from  occiput  greater  than  from  latter  to  tip  of  snout.  Maxillary  2^  in 
head.    Eye  longer  than  snout,  4|  in  head. 
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Family  GADTDJB.    The  Codfishes. 

82.  Antdmora  microlepis  Bean. 

Stations  3126  and  3188;  depths  456  and  316  fathoms. 

83.  Microgadus  proximus  (Girard). 

Stations  3097  and  3100;  depths  12  and  29  fathoms. 

84.  Merluocius  prodnotus  (Ayres). 

Stations  3103,  3125,  3173,  and  3193;  depths  62  to  160  fathoms. 

Family  MACRURID23.    The  Grenadiers. 

85.  Maomms  liolepis  Gilhert.    Station  3126 ;  depth  456  fathoms. 

Family  JPLEURONECTID^S.    The  Flounders  and  Soles. 

86.  Cithariohthys  sordidus  (Girard). 

Stations  3099,  3113,  3114,  3115,  3170,  3185,  and  3197;  depths  20  to  167  fathoms. 

87.  Cithariohthys  stigmseus  Jordan  &  Gilbert. 

Stations  3130,  3135,  3137,  aud  3185;  depths  9  to  41  fathoms.  Taken  also  in  Drake 
Bay.  Gill-rakers,  9  on  horizontal  limb  uf  anterior  arch.  Twd  specimens,  45  and  50 
mm.  long,  show  white  spots,  ejich  with  a  black  half  ring  on  the  outer  side,  symmetri- 
cally arranged  along  bases  of  dorsal  and  anal.  There  are  four  distinct  pairs  of 
these,  two  unpaired  placed  more  anteriorly  along  dorsal  base,  and  a  few  fainter  ones 
midway  between  these  rows  and  the  lateral  line,  and  alternating  with  them.  There 
are  some  other  scattered  light  spots.  The  abdomen  is  crossed  by  a  broad,  black, 
vertical  streak.  If  this  is  the  usual  coloration  of  the  young,  it  must  be  a  very 
transitory  stage,  as  other  specimens,  a  little  smaller  and  a  little  larger,  show  traces 
only  of  the  spots. 

88.  Paralichthys  califomicas  (Ayres).    Monterey  Bay. 

89.  XSopsetta  Jordan!  (Lockington). 

Stations  3106,  3115,  3135,  3149,  3150,  3151,  3153,  3176,  and  3190;  depths  15  to  77 
fathoms. 

90.  Iiyopsetta  ezilis  (Jordan  &  Gilbert). 

Stations  3103,  3113,  3114,  3129,  3156,  3161,  3184, 3189,  3193,  3197,  and  3201 ;  depths  50 
to  280  fathoms. 

91.  Psettichthys  melanostictus  Girard. 

Stations  3100  and  3135 ;  depths  29  and  15  fathoms.    Taken  also  in  Drake  Bay. 

92.  Pleuroniohthys  decurrens  Jordan  &  Gilbert. 

Stations  3101, 3107, 3115, 3147, 3150, 3161,  and  3190;  depths  21  to  191  fathoms. 

93.  Parophrys  vetulus  Girard. 

Stations  3099, 3113,  and  3115;  depths  20  to  70  fathoms. 

94.  Isopsetta  isolepis  (Lockington). 

Stations  3099, 3152,  and  3153;  depths  20, 36,  and  32  fathoms. 

95.  Lepidopsetta  bilineata  (Ayres). 

Stations  3100, 3150, 3151,  and  3190;  depths  21  to  53  fathoms. 

96.  Glyptocephalus  zachims  Lockington. 

Stations  3105, 3114, 3172,  and  3197;  depths  62  to  217  fathoms. 

97.  Miorostomus  pacificus  (Lockington). 

Stations  3105,  3113,  3114,  3115,  3129, 3161, 3166, 3167, 3171, 3172, 3190, 3195,  and  3197; 
depths  33  to  252  fathoms. 
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FISHES  COLLECTED  BY  THE  STEAMER  ALBATROSS  ON  THE  COASTS  OF 
ALASKA  AND  WASHINGTON  DURING  THE  SUMMER  OF  1891. 

During  the  summer  of  1891  the  Albatross  was  detailed  to  convey  to 
Bering  Sea  the  United  States  Bering  Sea  commissioners,  and  Fish 
Commission  work  was  therefore  neoessarily  abandoned.  The  only  col- 
lecting done  in  Alaskan  waters  was  on  August  3,  when  five  hauls  of  the 
beam  trawl  (Nos.  3438  to  3442,  inclusive)  were  taken  in  depths  of  20  to 
51  fathoms  off  the  south  and  west  sides  of  St.  Paul  Island.  !Nothing  of 
special  interest  was  secured,  as  will  appear  from  the  list  which  follows. 
On  her  return  late  in  August  an  exploration  was  made  of  the  Straits  of 
Fuca  and  Hood  Canal.  Twenty-four  hauls  of  the  beam  trawl  were  taken 
in  depths  of  14  to  351  fathoms,  and  in  addition  some  shore  collecting 
at  Port  Angeles,  Wash.  While  no  forms  were  obtained  which  had  not 
been  previously  reported  on,  the  dredging  in  the  Straits  of  Fuca  was  of 
esx>ecial  interest,  as  demonstrating  the  presence  of  a  number  of  Alaskan 
species  not  previously  known  to  range  so  far  south. 

FISHES  DREDQED  NEAR  ST.  PAUL  ISLAND,  ATiASTCA 

1.  Hemitriptems  marmoratns  Bean. 

One  specimen;  5  inches  long,  from  station  3440.  A  detailed  description  foUows; 
D.  XIV,  12;  A.  13;  lateral  line  43.  Head  2f  in  length  to  base  of  caudal;  depth  4. 
Eye  li  in  the  snout,  about  5  in  the  head.  Body  densely  covered  with  small,  con- 
ical protuberances,  each  with  a  short  filamentous  tip ;  these  are  about  one-sixteenth 
of  an  inch  long  on  the  back,  where  they  are  longest  and  thickest,  and  become  much 
shorter  below.  Head  and  fins  less  densely  covered;  the  lips,  occipital  area,  and  an 
area  around  the  eyes  nearly  smooth.  A  few  cirri  scattered  over  the  head ;  a  thick 
fringe  around  the  margin  of  the  lower  jaw.  The  cirri  at  the  base  of  the  nasal 
spines  are  rather  large,  li  in  the  eye,  and  bifid  or  trifid  at  tip.  Head  rather 
broad  and  flat,  provided  with  blunt,  bony  protuberances.  Interorbital  area  broad, 
deeply  concave,  separated  from  the  concave  occipital  area  by  a  transverse  ridge. 
Nasal  spines  sharp,  separated  by  a  width  equal  to  the  diameter  of  the  eye.  Supra- 
ocular ridge  prominent,  with  a  notch,  bordered  posteriorly  by  two  bony  knobs; 
occipital  ridge  with  three,  paroccipitai  with  two  prominent  knobs.  Preopercular 
spines  very  blunt,  the  second  the  longest. 

Mouth  wide;  lower  jaw  somewhat  projecting;  teeth  sharp,  in  cardiform  bands 
on  the  jaws,  vomer,  and  palatines,  the  vomerine  patch  divided  by  a  median  groove. 
Gill-membranes  united,  forming  a  broad,  free  fold.  No  slit  behind  the  fourth  gill. 
Pseudobranchiffi  large.  Pyloric  coeca  8.  The  base  of  the  first  dorsal  is  equal  to  the 
length  from  its  front  to  the  snout ;  the  dorsals  are  separated  by  a  space  equal  to  two- 
thirds  the  diameter  of  the  eye.  Second  dorsal  about  li  in  the  base  of  the  spinous 
dorsal.  Dorsal  spines  all  with  long,  free  tips,  the  second  and  third  spines  longest; 
the  fin  without  distinct  notch.  The  anal  begins  under  the  origin  of  the  soft  dorsal,  the 
length  of  its  base  nearly  equaling  that  of  the  spinous  dorsal.  The  pectorals  reach 
the  posterior  edge  of  the  spinous  dorsal.    Ventrals  about  equaling  length  of  snout. 

General  color  gray,  with  dark  marblings.  Top  of  head  darker,  the  under  parts 
light.  A  black  spot  on  the  spinous  dorsal  covering  the  first  three  membranes;  also 
a  dark  blotch  on  its  posterior  part.  Two  black  blotches  below  the  soft  dorsal  are 
continued  upward  on  the  fin.  Outer  third  of  the  pectorals  blackish ;  ventrals  dark, 
with  light  tips.  Tail  with  a  light  bar  across  its  middle.  Posterior  half  of  occipital, 
supraocular  and  nasal  region,  lips,  and  cheeks  all  with  darker  areas. 
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2.  loelus  bicornia  (Reinhardt).    Stations  d439,  3440,  and  3441. 

3.  Txl^^ops  beani  Gilbert.    Station  3438. 

4.  HemllepldotQs  hemllepidotus  (Tilesins).     Numerous  specimens,  less  than  an 

inch  long,  t<aken  at  the  surface  near  St.  Paul  Island. 

5.  Aspldophoroides  barton!  Gilbert.    Stations  3439, 3440, 3441,  and  3442. 

6.  Odontopyxia  frenatna  Gilbert.    Station  3440. 

7.  Iiyoodes  brevipea  Bean.     Stations  3440, 3441,  and  3442. 

8.  Iiyoodea  palearla  Gilbert.    Stations  3439  and  3442. 

9.  Qymnelia  virldla  (Fabricius).    Stations  3441  and  3442. 

10.  PoUachiua  chalcogrammua  (Pallas).    Stations  3440,  3441,  and  3442. 

In  additiou  to  these  there  are  mentioned  by  Commander  Tanner,  in 
his  report  on  the  cruise  (in  Report  U.  S.  Pish  Commissioner,  1892), 
yonng  cod  (Oadus  mcLcrocephalus)^  tomcod  {Microgadtis  proximtis),  and 
flounders  {Limanda  aspera  and  Lepidopsetta  hilineata).  Specimens  of 
none  of  these  were  included  in  the  material  submitted  to  me.  The 
"eels"  referred  to  by  Captain  Tanner  were  probably  Lycodids. 

FISHES  DRBDaED  IN  THE  STRAITS  OF  FUCA. 

1.  Raja  inomata  Jordan  &  Gilbert.    A  male  specimen,  17  incbes  long,  from  station 

3450.  Spines  and  prickles  in  greatly  reduced  numbers.  Four  strong  supra- 
ocular spines,  a  strong  spine  anteriorly  on  middle  of  back,  and  a  row  of 
strong  spines  on  the  tail.  A  few  small  prickles  on  interorbital  space  and 
on  each  side  the  middle  line  of  back.  Upper  surface  otherwise  smooth. 
Below  smooth,  except  snout  and  anterior  line  of  pectorals. 

2.  Raja  atellolata  Jordan  &  Gilbert.    Stations  3447, 3450,  and  3466. 

3.  HydrolagUB  ooUiel  (Bennett).    Station  3447. 

4.  Diaphua  theta  Eigenmann.     Stations  3450  and  3459. 

5.  Bathymaster  jordani  Gilbert.    Stations  3464  and  3465. 

6.  Sebaatolobua  alaacanus  Bean.    Stations  3450. 3452,  and  3460. 

7.  Sebaatodea  alutna  (Gilbert).     Stations  3449, 3453, 3459,  and  3462. 

8.  Sebaatodea  caurlnua  (Richardson).    Station  3449. 

9.  Paychrolutea  zebra  Bean.    Stations  3451, 3460,  and  3464. 

10.  loelinus  borealia  Gilbert.     Stations  3460, 3464, 3465,  and  3466. 

11.  Triglopa  beani  Gilbert.     Stations  3464  and  3465. 

12.  Nautichthya  ocolofaaoiatua  Girard.    Station  3465. 

13.  Aapidophoroidea  inermia  (Giinther).     Station  3465. 

14.  Hypaagonna  quadricomia  (Cuvler  &,  Valenciennes).     Stations  3464  and  3465. 

15.  Xenochinia  alaacanua  Gilbert.    Stations  3443,  3445,  3446,  3456,  3457,  3459,  and 

3461. 

16.  Iilparia  dennyi  Jordan  <&  Starks.    Stations  3443,  3445,  3453,  3458,  3459,  3460^ 

3461,  3465,  and  3466. 

17.  Liparia  fucenalB  Gilbert.    Stations  3445,  3450,  3451,  3458,  and  3459. 

18.  laiparia  cyclopua  Giinther.    Stations  3443  and  3445. 

19.  Chirolophua  polyactocephaluB  (Pallas).    Station  3465. 

20.  Qadua  macrooephalua  Tilesius.    Stations  3447, 3460,  and  3462. 
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21.  Atheresthes  stomias  Jordan  &  Gilbert.    Stations  3448,  3450,  3460,  and  3466. 

22.  HlppoglosBoideB  elassodon  Jordan  &  Gilbert.    Station  3460. 

23.  Parophrys  vetulus  Girard.    Station  3460. 

24.  Microstomua  pacificus  (Lockington).    Stations  3443,  3447,  3451,  and  3466. 

25.  Qlyptocephalus  zaohinia  Lockington.    Stations  3447,  3448,  3456,  and  3460. 

The  following  26  species  of  shore  fishes  were  taken  with  the  seine  at 
Port  Angeles,  Wash. : 


Ammodytes  personatns. 
Clnpea  pallasi. 

Oiicorhynchu8ki8Utch(young). 
Hypomesus  pretiosus. 
AulorhynchuB  flavidns. 
Cymatogaster  aggregatus. 
Embiotoca  jacksoni. 
Damalichthys  argyrosomas. 
Hexagrammus  decagrammus. 


Ophiodon  elongatns. 
Psychrolutes  zebra. 
Artedins  fenestralis. 
Acanthocottas  polyacan- 

thocephalus. 
Enopbrys  bison. 
Leptocottus  armatus. 
Oligocottas  maculosns. 
Blepsias  cirrhosus. 


Sipbagonus  barbatus. 
Liparis  facensis. 
Pholis  omatus. 
Lampenus  anguillaris. 
Microgadns  proximus. 
Citharicbtbys  sordidus. 
Parophrys  vetulus. 
Lepidopsetta  bilineata. 
Platichtbys  stellatus. 


At  Neah  Bay,  Washington,  were  obtained :  Ammodytes  personatuSj 
Oasterosteus  cataphractuSy  and  young  examples  of  Bathymaster  jordani. 
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A  ulorhynchus  fiavidna 4G5, 476 

Baird  Station 4,117,118 

Ballona,  California 191 

Barracuda i..-  191,192 

Bartlett,  S.P 108 
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Bering  Sea.  fishes  collected  in  1890 333-460^ 

Benybill,  T.  A 308,314,315 

Big  Stone  Lake 43,348-353 
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dennvi 475 

fucen.His 447,475,476 

pulchcllus 446 

List  of  papers    relative  to  Pacific  Coast 
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